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1936 MODELS 


1936 METHODS 
Need *” 


As part of its modernization program, 
Buick threw out old equipment, replaced 
it with the latest heavy duty machines 
to obtain a simple, more efficient 
layout for forging its crankshafts 


FRANK J. OLIVER 


Industrial Coordinator, College of Engineering 
University of Detroit 


ART OF Buick’s $15,000,000 re- 

habilitation program for its 1936 
cars has resulted in what is perhaps 
the most modern heavy-duty forging 
installation in the world. Throughout 
the entire plant, new equipment has 
been purchased, existing equipment re- 
built, retooled or rearranged, ll 
toward these ends: 


Reduction in costs, 

Reduction in maintenance, 

{Improvement in quality, 

Improvement in working condi- 
tions. 





So far as the forge plant is con- 
cerned, the changes were brought 
about partly by the necessity of han- 
dling additional transmission produc- 
tion for Pontiac and Olds cars; partly 
because of engineering changes in the 
crankshaft that forced the purchase of 
larger and heavier equipment; and 
partly for cost-cutting purposes, not 
only in forging operations, but also in 
j subsequent machining operations. 

Taking care of additional gear blank 
production was largely a matter of 
buying new and faster machinery; how 





Fig. 1—With the highest pay in the shop, 
the hammerman earns it. He is shown 
holding the 220 Ib. crankshaft as it is 
struck with a 12,000-lb. steam hammer 
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out in two progressive lines. 














With a single exception the equip- 


ment is brand new and represents the latest in crankshaft practice 


much faster may be judged by the fact 
that a much greater tonnage of steel is 
being forged on ten fewer units. In 
the forge plant alone, 39 new machines 
and furnaces were installed, and 213 
pieces of equipment were relocated, 
moved to surplus for storage, sold or 
scrapped. Machines thus put in hold 
storage are to be disposed of eventu- 
ally by putting back into active serv- 
ice, selling or scrapping. 


The list of the new machinery pur- 
chased to modernize and increase the 
capacity of the forge shop includes 
two batteries of: 


12,000-Ib. steam hammers, 
5,000-Ilb. steam hammers, 
300-ton trimming presses, 
800-ton trimming presses, 
30-ton press, 
600-ton hydraulic press, 
3-in. forging machine (upsetter), 
4-in. forging machines (upsetter), 
6-in. forging machines “fupsetter), 
5-station pickling machine, 
Snag grinders, 
Forge heating furnaces, 
Heat-treating furnaces, 
Crankshaft twisting machines, 
Special crankshaft quenching ma- 
chine, 
Taper forging rolling machines, 
Hardness testing machines. 


To accommodate the new pickling 
machinery, a 70x45-ft. addition has 
been erected. 

Simplification of product has been 
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an engineering objective that has had 
a profound effect upon the Buick 
modernization program. One move 
has been to standardize on twu en- 
gines with which to power four series 
of cars. An extremely effective layout 
has been made possible in the motor 
plant and has permitted concentration 
of crankshaft machinery in two groups 
in the forge shop. Fig. 2 shows the 
floor plan of the furnaces, hammers, 
presses and related equipment for the 
light and heavy crankshafts. All of 
the machinery is new with the excep- 
tion of one 5-in. forging machine for 
upsetting the flywheel flange of the 
large crankshaft. 


Counterweights Forged Integral 


When the Series 40 light Buick was 
introduced in the fall of 1934, it had 
several novel features, among them a 
crankshaft having the counterweights 
forged integral, instead of being bolted 
on. The performance of this crank- 
shaft was so satisfactory that it was 
decided to incorporate the same idea 
in the larger and heavier engine for the 
Series 60, 80 and 90 cars for 1936. 
This requirement called for the heav- 
iest forging that had ever been han- 
dled in the Buick shops. Besides, the 
machine shop had set the additional 
requirement of a 3-deg. draft on the 
dies, in place of the usual 7-deg., in 
order to cut down the amount of scrap 
and the machining time. 

There was no steam hammer in the 
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Fig. 2—Heavy duty forging operations on Buick crankshafts are carried A comparative figure for the impact 


value is the ratio of the total anvil 
weight to the weight of the falling 
parts—the ram and rod. A ratio of 
15:1 is standard; for the new hammers, 
the ratio is 25:1. A higher ratio would 
result in too great an impact, and 
hence rapid die wear. On the other 
hand, there must be sufficient mass in 
the anvil to absorb the shock without 
carrying it through to the foundations. 


All four hammers, two in each crank- 
shaft line, are Chambersburg Model E 
heavy-duty steam drop hammers 
nominally rated at 12,000 Ib. The fol- 
lowing actual freight weights will give 
a better idea of the size of these enor- 
mous machines, one of which is illus- 
trated in Fig. 1: 


Anvil block, top half 206,000 Ib. 
Anvil block, lower half 105,000 
Sow block or die shoe 4,000 
Total anvil weight 315,000 Ib. 
Columns or uprights (two) 57,200 
Cylinder assembly 15,000 
Tie plate 8,000 


Ram and rod (falling weight) 14,850 


Balance of hammer parts 5,000 
Total weight of hammer 415,050 Ib. 
The cylinder is 23% in. in diam., 


and the hammer operates at 120 lb. 
per sq.in. steam pressure nominally, or 
52,000 Ib. total pressure on the piston. 
At the bottom, the cylinder is double 
ported so as to obtain fast steam ad- 
mission on the return stroke for the 
quick pull-out needed with dies of 3- 
deg. draft. The hammers have wide 
bearing areas under the columns to 
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assure rigidity, and all radii are of gen- 
erous dimensions to prevent the start 
of fatigue cracks. For the same rea- 
son, all deep box cores have been elimi- 
nated from the anvil block, and in- 
stead clean, drilled holes in two differ- 
ent planes are employed for access to 
the bolt anchors. As is usual practice 
in such large hammers, the eight col- 
umn bolts have coil springs under the 
nuts to act as shock absorbers for the 
upward thrust at the moment of im- 
pact. 


No less a factor in the proper oper- 
ation of such a hammer is the design 
of the foundation. The lower anvil 
block rests upon a crib of oak timbers 
recessed in a huge concrete block, 
roughly a cube, 20 ft. on a side. Set- 
ting smaller hammers on a foundation 
in the form of a truncated pyramid 
has not given the stability that might 
be expected. Four alternate layers of 
12-in. timbers at right angles to each 
other comprise the crib, which acts as 
a cushion. The concrete block rests 
directly on a bed of natural clay con- 
taining a high percentage of marl. No 
piles are employed. 


Both crankshaft lines are fed by 
pusher-type furnaces of Buick design. 
Cold billets are loaded at one end 
and hot ones are scooped out of a 
side door, run down to a clearing press 
to form the tong hold, then returned 
to the soaking zone of the furnace. 
By using square billets with rounded 
corners, a considerable saving in raw 
material cost is made over the round 
bar stock previously used. 


One Third Scrap 


The material is SAE 1045A steel, 
and the 4-in. billets for the larger 
crankshaft weigh 220 Ib. apiece. By 
the time this crankshaft leaves the 
pickling bath, however, its weight has 
dropped to 140 Ib. This may seem 
like an excessive amount of scrap. The 
explanation is that plenty of metal is 
required to assure proper flow to fill 
out the counterweight lobes. Scrap 
from the trimming press is thrown 
into the cupola, so there is little ulti- 
mate waste. 


The two forging furnaces are the 
low-arch, semi-muffle type, 30 ft. long, 
6 ft. wide and 4 ft. high inside. Oil 
is the fuel, fired through multiple 
sprays under 14-oz. air pressure. There 
is one 2%-in. burner under the hearth 
at the charge end, and three 3-in. 
burners in the hot end, impinging di- 
rectly on the work. A _ recuperator 
takes heat from the exhaust gases and 
raises the incoming air to 400-425 F. 
The forging temperature is 2300 F. 
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With a_ variable-speed 
nominally set for 200 in. per hour, the 
delivery is 50 billets, or 11,000 lb. of 
steel, an hour. Billets are fished out 
of the furnace with a square-end scoop 
or peel, which is hooked by a carrying 
bar suspended from a trolley on an 
I-beam monorail. A series of mono- 
rails and trolleys facilitate handling 
the stock between the two hammers 
and the trimming press. 


conveyor, 


From the furnaces on, the sequence 
of operations is as follows: 


1. Rough block billet in No. 1 
hammer; 

2. Finish forge to shape in No. 2 
hammer with 12-15 blows; 

3. Cool counterweight lobes in water 
tank ; 

4. Trim flash in power press; 

5. Upset flywheel flange in forging 
machine ; 

6. Twist cranks to 90-deg. set; 














7. Heat in  pusher-type hardening 
furnace; 

8. Squeeze in hydraulic press to set 
final size; 

9. Quench in water in_ special 
machine; 


10. Draw in pusher-type furnace; 

1l. Hardness test; 

12. Straighten; 

13. Pickle in 5-arm “merry-go-round” 
type pickling machine. 


For the trimming operation, there is 
an 800-ton double back-geared crank 
Toledo press of latest design in each 
line. A feature is an air-operated fric- 
tion clutch. Before the forging is laid 
in the trim die, it is rested for a half 
minute in a simple fixture over a tank 
of water in which the lower tips of the 
counterweight lobes dip. In transfer- 
ring the forging to the press, the crank- 


Fig. 3—In this twister, 
the end of the crank- 
shaft is clamped by the 
air cylinder above. The 
toggle mechanism at 
the center left clamps the 
middle throws’ while 
the operator manipulates 
the pneumatic controls 
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shaft is rolled over so as to present 
the cooled portion to the upper die. 
In this manner, the forging is given 
sufficient rigidity to resist undue bend- 
ing or distortion during the early 
stages of the trimming operation. 


Standard practice is followed in up- 
setting the flywheel flange. New 
twisting machines, Fig. 3, set two of 
the cranks at 90 deg. to the plane of 
the original forging. These twisting 
machines were originally designed by 
General Motors Corporation when the 
first straight-line eight was introduced 
in 1980. They have since been de- 
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veloped to the present form by the 
Ajax Manufacturing Company. 


Essentially, these machines consist 
of means for clamping both ends of 
the crankshaft under pneumatic pres- 
sure while the cranks between Nos. 2 
and 4 main bearings (5-bearing crank- 
shaft) are turned through 90 deg. The 
crank clamping toggle mechanism is 
mounted within a large spokeless bull 
gear, the outside rim of which is car- 
ried on trunion rollers. By push but- 
ton control, the d.c. driving motor is 
automatically brought up to speed 
and is stopped by means of a limit 


Pe press 





Fig. 4—Between the hardening 
crankshafts are located the siz- 


switch and magnetic brake when the 
bull gear has rotated a quarter turn. 
Crank throws are held within % deg. 
of a right angle. 


Under the old operation set-up, a 
restrike would ordinarily follow the 
twisting operation—restriking with a 
two-impression die in two planes at 
90 deg. to each other. A serious ob- 
jection to this practice is the fact that 
at this point the temperature of the 
forging may vary by as much as 300 
F., depending upon how quickly it was 
handled through the preceding forg- 
ing operations. As a result, its cold 
length will vary widely, and this cir- 
cumstance requires an additional al- 
lowance for machining. 


Sized by Squeezing 


In the present line-up, instead of re- 
striking with a board drop hammer, 
following the twisting operation, the 
crankshaft is transferred to the heat- 
treating department and is reheated to 
the hardening temperature of 1,550 F. 
Then it is squeezed to size immediately 
before being quenched. This squeez- 
ing operation is carried on in a new 
600-ton hydraulic press, capable of 
running at the rate of 300 cycles 
an hour. It is placed, as shown in the 
floor plan layout, Fig. 4, between the 
side discharge door of the heat-treating 
furnace and the Gogan automatic 
quenching machine. The crankshafts 
are handed in one end of the press, 
pulled out of the other and laid in the 
cradle of the quenching unit. 


Since the temperature of the heat- 
treating furnace is accurately con- 


Fig. 5—Just before the quench, squeeze 
sizing is done in this 600-ton hydraulic 
press in place of a restrike in a board 


drop hammer 
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trolled within a few degrees, uniform- 
ity in cold crankshaft length is assured. 
Furthermore, with a hydraulic press, 
there is a perceptible dwell, which 
gives the metal more of a chance to 
adjust itself than when it gets a quick 
blow from a board hammer. As a re- 
sult, less cold straightening is required. 


Continuous Quenching 


Of exceedingly compact design, the 
quenching machine incorporates a 
series of sprockets and roller chains at 
either end with crossbars from which 
the cradles are hung. The centerline 
of travel in lifting in and out of the 
tank then becomes the pitch diameter 
of the sprockets—in this machine 
about 15 in. Cycle control is by push 
button, and as each crank is quenched, 
a cooled one is discharged on a table 
from where it is transferred to the 
drawing furnace conveyor. 


Both the hardening and the drawing 
furnaces are of Buick design and build. 
The former is 40 ft. long, oil-fired, and 
has a two-hour cycle, one hour of 
which is a soak at the hardening tem- 
perature. The drawing furnace is 50 
ft. long, so as to allow sufficient time 
for relief of quenching strains. 


Remaining operations are routine in 
crankshaft work: hardness testing, 
straightening and, finally, pickling. A 
new 5-arm machine is to be devoted to 
crankshafts alone, and it is housed in 
a new addition, because of the large 
space it occupies. 


It is evident from what changes 
have taken place that Buick has 
spared no expense in bringing the forge 
plant up to date. In fact in a period 
of eighteen months, over $700,000 has 
been spent in this shop alone. The 
chief motive impelling the rehabalita- 
tion was the necessity of meeting engi- 
neering changes, but back of it all is 
the desire to place adequate machinery 
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partments. 


General Motors has no set replace- 
ment formula, but it has a uniform 
method of depreciation accounting 
that has an influence on new equip- 
ment purchases. The Corporation’s 
practice is to charge off as depreciation 
ten per cent of the original cost, re- 
gardless of the age of the equipment. 
The over-all burden for any one plant 
is fairly uniform from year to year, 
since the fifteen-year -machines will 
balance machines that become totally 
obsolete after five years. On the other 
hand, if a plant manager has on hand 
a lot of old equipment, written off the 
books, but still being charged with a 
heavy burden, he feels that the money 
will be better spent on a new piece of 
equipment. In a corporation of Gen- 
eral Motors caliber, where capital is 


renting proposition. One would ob- 
viously prefer to rent new equipment 
if it cost no more than to rent the 


old. 


What is equally significant, of 
course, is the fact that in the process 
of substituting new machinery for old, 
important gains are made in cost re- 
duction, and general factory overhead 
is reduced by saving in floor space 
which becomes available for other pur- 
poses. 

The changes made in the forge shop 
represent delayed replacement that 
normally might have been extended 
over five years. But this is not the 
end. A continuing policy is now in 
effect that will make modernization a 
month-by-month procedure. In this 
way, Buick expects to keep its costs 
well within best practice. 


Welding Overcomes Tradition 


Welding is slowly but surely over- 
coming the resistance offered any new 
method of manufacture. Among the 
obstacles in its path prejudice prob- 
ably plays the greatest part and is the 
most difficult to overcome. Much of 
this should give way as we advance in 
the use of inspection methods that 
show the soundness of welds made in 
critical elements, where failure may 
mean loss of life. 


Aircraft engineers who formerly in- 
sisted on fittings being machined from 
the solid, have found those built up 
by welding to be perfectly satisfactory 
and reliable and have effected an enor- 
mous saving in cost. Some at least 
are considering the possibility of ex- 
tending the practice of welding to en- 
gine parts where the cost of machining 
is now almost prohibitive. 


A study of the operations now neces- 
sary on some parts of airplane engines 
reveals interesting possibilities. On 


nine parts, of forged steel, the amount 
of metal removed by machining runs 
from 52 to 88 per cent. The average 
is 71 per cent. The average number 
of operations is 50 per piece, with a 
high of 76 on one part. While a single 
hogging operation may remove a large 
percentage of the metal lost, the num- 
ber of operations could be substantially 
reduced if the removal of so much ma- 
terial could be avoided. It costs 
money, both in material and in ma- 
chining to reduce a piece from 137 lb. 
in the rough to 65 Ib. when finished. 


No one wants to see any change in 
methods that will affect the safety of 
air transportation. If on the other 
hand the cost of aircraft construction 
can be reduced, with safety, its field 
can be materially increased. If parts 
that are now machined from heavy 
stock can be safely built up by weld- 
ing, much time and: metal can be 
saved. 
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FIXTURES for 
HARD-to-HOLD PARTS 


T’S NO great trick to make fixtures 

for work that is rigid and shaped for 
easy clamping. Correct location and 
speed of operation are the require- 
ments. 


But when parts are thin in section 
and irregular of contour, two other 
factors must be considered—a_ secure 
grip on the work and freedom from dis- 
tortion. When precision is needed as 
well the job of fixture design takes real 
ingenuity. 


The White Sewing Machine Com- 
pany has all of these factors to face 
and must meet them in a way that will 
make it possible to carry out repetitive 
manufacture with low operating cost. 
This concern has been manufacturing 
household sewing machines for over 
half a century, and the production op- 













erations performed are, therefore, the 
result of extensive experience. Four 
of the milling operations required will 
serve to show how special problems in 
connection with such work have been 
solved. 


Operations on the sewing machine 
bed consist of first milling the under 
side for locating spots and then turn- 
ing it over and surfacing the top. The 
part is long and comparatively thin. 
Because of its fragile nature, the feed 
must be light. The machine used for 
this first operation is a Cincinnati semi- 
automatic Lincoln-type miller fitted 
with an arbor carying three gangs of 
cutters, eight cutters in all. These 
are of high-speed steel and are oper- 
ated at a speed of 60 rpm. The 
largest cutters are 6 in. in diameter. 



















Long-handled screw clamps draw two 
sewing machine beds against lugs which 
enter holes in the work. Locating 
spots on the bottoms are then milled 


and 
long 


Six locating points 
clamps hold the 
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two 
thin 
while the top surface is finish milled 





side 
bed 


Light sections and irregular shapes 


raise a problem in chucking cast- 
ings for the White sewing ma- 
chine. But it’s being done 
successfully, quickly 
and without 


distortion 


N 











FRED B. JACOBS 


In locating the work advantage is 
taken of its shape. In the sewing- 
machine bed there are two openings, 
one over which the head is located and 
one at the other end of the bed for 
the hand plate and throat plate. There- 
fore, the bed is located against lugs 
that bear on the sides of the two holes. 
Clamping is effected by two long-han- 
dled screws, one per bed. Thus, two 
beds are located in the fixture. These 
screws draw the beds tightly against 
the locating lugs. The machine is 
semi-automatic in operation; that is, 
after the work is located and started 
the table feed operates until the cut is 
finished. Then the cutters stop and 
the work returns to the loading posi- 
tion. 

Two operations are required for mill- 
ing the top of the bed. Roughing is 
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done with the same type of fixture as 
shown in an accompanying illustration, 
except that a horizontal-spindle ma- 
chine is used. For the finishing opera- 
tion a Milwaukee vertical-spindle ma- 
chine is employed. The cutter is 12 
in. in diameter and has 20 inserted, 
high-speed teeth. The cutter runs at 50 
r.p.m. and the feed is 4% in. per rev. 


The fixture is provided with six lo- 
cating points which are adjustable by 
means of wedges to level the work. 
The work is held by means of two side 
clamps. Inasmuch as the bed is only 
14-in. thick, it is desirable in this case 
to use a number of locating points, and 
at least two clamps to prevent distor- 
tion. 


Locating the Rotary Head 


Somewhat clumsy because of its 
shape, the head of a rotary sewing ma- 
chine entails certain difficulties in lo- 
cating the part. 


Before coming to the operation of 
milling the base the work is bored. 
Holes are bored longitudinally through 
the head to accommodate the upper 
shaft bushings. Locating plugs are 
used at each end of the fixture to en- 
gage the previously bored holes. The 
base of the head is located on a pad 
and held down by a yoke clamp. The 
machine used for this operation is a 
Cincinnati semi-automatic miller fitted 


with an 8-in. inserted-tooth cutter 
operated at 70 r.pm. Feed is # in. 
per rev. 


Instead of boring before milling, as 
in the case of the rotary head, just 
the opposite procedure is used for the 
vibrator-type head. Advantage is 
taken of the boss for the shaft hole 
as one locating point. A clamp screw 
brings the boss against a V-block pro- 
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vided for the purpose. At the other 
end the work is held down by a clamp. 
Three surfaces are milled on a special- 
purpose automatic Cincinnati miller 
equipped with two spindles. The spin- 
dle to the left and rear of the fixture 
carries a inserted tooth cutter 
running at 75 r.p.m. Feed is 2% in. 
per rev. The arbor at the right car- 
ries two cutters spaced apart to mill 
the top and bottom of the sewing-head 


7-in. 


cates crosswise for 


Plugs entering previously bored 
holes locate the work lengthwise, 
and a pad under the column lo- 


milling the 
bottom face 


Three surfaces are milled in this 
A large cutter at the 
left mills the base of a vibrat- 
ing-type head, while two cutters 
at the right mill top and bot- 


tom surfaces at the sewing end 


set-up. 


These cutters are 6 in. in diam- 
eter and the feed equals that for the 


end. 


eutter on the other spindle. These 
cutters rotate in opposite directions. 


The milling operations described are 
only a few of those performed at the 
White plant. They serve, however, to 
show examples of modern milling prac- 
tice on comparatively light work, par- 
ticularly where special equipment is 
necessary to expedite production. 





Vertical Belt Drives 


JOHN E. HYLER 


Vertical belt drives are harder to 
keep in efficient operation than are 
drives in any other direction. The 
real reason why vertical drives give 
trouble is because the weight of the 
belt holds it away from the lower pul- 
ley. There is also a difference with 
reference to pulley sizes in vertical 
drives. If the larger pulley is below, 
the condition is not so bad, but if the 
smaller pulley is below, the worst con- 
dition prevails, as the belt does not 
tend to contact the smaller pulley. 

Vertical drives should be avoided if 


possible, but if they are necessary and 
the smaller pulley must be below, it 
should be wrapped with some sort of a 
friction covering. The belt should 
never be strung up tightly to make it 
pull on a vertical drive. To do so 
would be to invite bearing trouble 
Instead, use a belt tightener with its 
pulley bearing against one side of the 
belt to hold it in contact with the 
lower pulley. A soft type of belt is 
best for a vertical drive because it 
has more tendency to lie close to the 
pulley faces. 

A drive can be nearly vertical with- 
out losing as much of its efficiency 
as if it were truly vertical. 
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W. S. Oswald told recently how decentral- 
ization reduced costs at the Nuttall Works 
(AM—Vol. 79, page 784). Further savings 
were made through improved tooling and 
machining methods as shown below 


W. J. WILLIAMS 


Supervisor, Time Study and Manufacturing Cost Analysis 
Nuttall Works, Westinghouse Electric & Manufacturing Company 


Fig. 1—A new fixture and a different set-up reduced 
the time on this boring operation by 60 per cent 










































WHERE a CHECK on TOOLING PAID 


URING the past few years it has 

been necessary to make thorough 
analyses of the various products of the 
Nuttall Works in order to obtain the 
most efficient manufacturing proce- 
dure. This was due largely to the 
fact that the company deals in two 
distinct lines of apparatus: standard 
apparatus, such as gearmotors, speed 
reducers, oil pumping and oil drilling 
drives, street railway drives and open 
railway gearing; also, various types of 
special open gearing, such as tractor 
and truck transmissions, timing and 
differential gearing, power drive gear- 
ing, roller table miters, crane gearing 
and others designed to customers’ re- 
quirements. 


Because this plant has such a wide 
range of product, it is essential that 
analyses be made continually of the 
manufacturing procedure to obtain all 
the advantages possible from new 
methods and equipment. By so doing 
it is possible to maintain a reasonable 
cost level and consequently a favor- 
able margin of profit. 


The amount of labor to produce any 
article is dependent upon methods and 
equipment employed. Therefore, it is 
only natural that the manufacturing 
engineer look to these items for the 
first analyses. Let us assume that a 
new design is released and that the 
cost must be predetermined in order 
to establish the margin of profit. 


Design Changes Aid Methods 


The first move is to determine the 
best location for the job and next the 
type of equipment. After this follow 
the proper methods for the various 
operations and the proper tooling, in- 
cluding holding fixtures. As a final 
step it is necessary to establish the 
proper feeds and speeds at which the 
job should be machined. During these 
analyses the time-study engineer often 
refers to the design group such slight 
changes in design as will aid in ma- 
chining or suggests a substitution of 
materials that may have better ma- 
chining characteristics and suit the 
purpose as well. 

Current machine work must also be 
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Fig. 2—With the work located on a plug the sec- 
ond operation finishes two holes in one chucking 


studied for changes in tooling or 
methods that may effect reductions 
in costs. Recently a standard line 
became rather active, and an analysis 
was made of manufacturing methods. 
This brought out the fact that to 
obtain a reasonable return on the in- 
vestment, it was necessary to reduce 


costs. 


One item on which considerable re- 
duction was effected was the boring 
of a gear housing. This housing, be- 
cause of the design, had a rather slow 
slab-facing operation and two double 
bores, the center distance of which was 
held to a tolerance of plus 0.003, 
minus 0.000 in. Formerly, this work 
was done on a single-spindle horizontal 
boring machine, but with an indexing 
fixture it was found that this job could 
be done much faster on a vertical bor- 
ing mill and at the same time eliminate 
the trouble encountered by slab facing 
the large bore. 

With this type of fixture the hu- 
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man element is removed from the job 
of the setting of center distance, since 
the fixture has a positive stop for in- 
dexing from bore to bore and can be 
locked in position before starting the 
machining. This is conducive to a 
better and more uniform finished 
product and lower machining time and 
cost. The design of this fixture lends 
it to rapid changeover from piece to 
piece, and the fixture itself can be 
indexed easily to the correct centers. 
This operation is now performed at a 
cost reduction of 60 per cent over the 
former methods. 


The casting is now set on a face- 
plate mounted on the fixture and 
located from two reamed holes diago- 
nally opposite in the base, Fig. 1. In 
this setting, the large bore or motor 
fit is bored and faced, and the high- 
speed pinion bore is finished. The 
housing is then set on a second fixture, 
as shown in Fig. 2, and located from 
the motor fit with a plug that centers 


from the finished high-speed bore. The 
intermediate and low-speed bores are 
bored and faced in this setting and the 
center distance controlled by means 


“of indexing the work. 


The fixture is constructed to allow 
for indexing without releasing the 
clamping of the work. This is done 
by means of a stationary baseplate 
and a sliding top plate located by 
dowel pins. The work is clamped to 
the top plate, which centers the work 
for the boring of the first hole. The 
second hole can then be centered by 
releasing two dowel pins and sliding 
the top plate to the second set of 
dowel holes located in the bottom plate 
of the fixture. 


Facing these two holes is done from 
a second indexing point. The center 
of the work for facing is then located 
between the two bores. There are no 
match cuts, which is essential, since 
the end plate for both bores is a single 


piece. 
Lapped Before Assembly 


Another operation on which an ap- 
preciable reduction has been effected 
is the assembly of gear drives. The 
former practice was to lap all gears 
in the housing on correct centers. 
This practice necessitated a double 
assembly, since after the lapping oper- 
ation the gears and housing had to be 
thoroughly washed. After studying 
this problem it was found possible to 
build a machine at a reasonable cost 
to do the lapping on tight centers. 
The gears are then run for a_ short 
time in oil on correct centers for pol- 
ishing. With this method it is now 
possible to assemble a unit for test in 
one operation, which means a _ cost 
reduction of approximately 50 per cent 
on the average size unit. 


We had a highly competitive situa 
tion on a unit for use in street-railway 
service. This unit was fabricated by 
welding in order to keep the weight 
at a minimum. In making the analysis 
of this job, it was found that one steel 
casting could be designed to eliminate 
eleven separate parts and 84 in. of 
weld. Although this casting increased 
the weight slightly, it was conceded to 
be the proper thing to do since there 
was a reduction of 45 per cent in the 
cost of this item, or 5 per cent in the 
total cost when summarized for the 
completed job. 


Another case worthy of mention was 
a large gear housing, where it was 
found impossible to keep up the pro- 
duction because of lack of machine 
capacity. This was due to the time 
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required in truing and lining up the 
housing on the boring machine, along 
with the slowness of the method used 
to slab face the bearing bosses on the 
same machine. 


Planer-Miller for Facing 


To overcome this condition, the 
operation was divided into two sepa- 
rate operations. One side of the hous- 
ing was faced off on a_planer-type 
milling machine, which is a much 
faster method than slab facing on a 
horizontal boring machine. In making 
this change, it was necessary to have 
a finished surface on the base of the 
housing machined with the same set- 
ting as the facing of the bearing 
bosses, as illustrated in Fig. 3, to afford 
positive alignment on the housing 
when making the setting to finish the 
bores and face the opposite side. The 
job could then be set with parallel 
stops on the table of the boring mill 
with the assurance that both faces 
would be square with the bores, as 
shown in Fig. 4. This change in- 
creased the capacity of the boring mill 
over double the 
previous out- 
put and, 


® Fig. 3—A short planer 
miller operation on the 
base and bosses assures 
positive alignment in the 
succeeding set-up 

® Fig. 4— 
Dividing the operation in 
two parts cuts the time 
on the boring mill in half 
and saves 33 per cent on 
the combined cuts 
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considering the facing operation on 
the other machine, which is an excep- 
tionally quick operation, the over-all 
reduction in cost was 33 per cent for 
this operation. 


There are occasions when the same 
operations can be done on two or more 
types of machines. The first of these 
may be an automatic machine and the 
others, say manually operated ma- 
chines. Running time for the auto- 
matic machine is much less, but when 
the set-up time and cost of developing 
the job are accurately determined, it 
may be found that quantities of 200 
to 500 are required for economical 
operation. 


With the use of present-day, high- 
speed cutting tools and rigid machine 
tools, the problem of deciding the 
proper machine for the job is becom- 
ing more complex. Recently, it was 
discovered that by using carbide tools 
for turning 0.40-0.50 carbon steel 
shafts, the over-all time on quantities 
of 100 could be reduced 20 per cent 
over automatic machine time. This 
was due to the large set-up time of 
the latter, and the fact that higher 
speeds and heavier feeds could be ap- 
plied on the manually operated 
machine, using one or two car- 
bide tools, that could be ap- 
plied to the automatic 
machine with multiple 
high-speed steel tooling. 
To obtain the most 
efficient and _ eco- 


nomical set-up, it is desirable to have 
the personnel responsible for the 
machining operations keep abreast 
with all new developments in cutting 
tools and machine tools. It is also 
desirable that they be well versed on 
the latest developments of the various 
forging and foundry operations, so as 
to be able to determine the proper 
machine, cutting tool, set-up, and 
speeds and feeds for the various ma- 
terials commonly used in the manufac- 
ture of the various products made by 
the Nuttall Works. 


Two Operations on Gears 


The speeds and feeds for the job 
have other complexities when tool life 
and accuracy are analyzed. There are 
a number of jobs on which it has been 
found advisable to split operations, 
such as gear cutting, into two opera- 
tions. The rough cut is done with a 
roughing cutter or hob, built especially 
for heavier feeds than the conventional 
finishing cutter or hob. The roughing 
operation is then done on a machine 
which is kept for roughing purposes 
only, thus preserving the life and 
accuracy of the finishing machine. 
Approximately a 40 per cent reduction 
in cutting time is realized due to the 
use of heavier feeds on roughing and 
higher speeds on finishing. Expense 
for regrinding cutters and hobs is 
reduced more than half by this method 
and the life of these tools is increased 
about 300 per cent. 
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T A DINNER, held in Detroit 
October 29, a coordinated plan 
was presented which aims to help sup- 
ply an existing shortage of highly 
skilled craftsmen, a shortage expected 
to grow more acute as industry be- 
comes more active. Through it boys 
whose future lies in industry will be 
afforded an opportunity to acquire the 
skill industry requires. 


About 1910 the need for skilled work- 
ers in Detroit, including tool and die 
makers, was so great, due to the grow- 
ing automobile industry, that men im- 
ported from all parts of the country 
had temporarily to be housed in tents. 
Plants elsewhere were reluctant to wel- 
come visitors from Detroit through 
fear that labor recruiting might result. 
As the industry grew in size and abil- 
ity to train workers for its own needs, 
this pressure was relieved somewhat 
although, up to comparatively recently, 
a higher wage rate in the Detroit area 
has always attracted considerable num- 
bers of workers from other sections. 
Then, too, until the restrictions placed 
on immigration by the national govern- 
ment a few years ago, large numbers 
of workers skilled in the mechanical 
trades came into this area and into the 
automobile industry from abroad. 
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However, restriction of immigration, 
a tendency of wages of skilled workers 
to become equalized, as between De- 
troit and other sections of the country, 
rapid recovery of the automobile in- 
dustry in 1934 and 1935 from the 
depths of the depression with a con- 
sequent greatly increased demand for 
skilled workers of all kinds, and an 
almost complete secession of appren- 
tice training programs within the past 
five years have resulted in a shortage 
of really skilled mechanics. This short- 
age is marked, especially in these past 
few months during the peak of prepa- 
ration for 19386 models. 


Recognizing the import of these fun- 
damental conditions and the social im- 
portance of furnishing to increasing 
numbers of boys and young men oppor- 
tunities for training, industrialists, 
personnel executives, civic and educa- 
tional leaders have united in developing 
a community apprenticeship program. 
During the past summer, representa- 
tives of the National Metal Trades 
Association, the Employers’ Associa- 
tion, of Detroit, the State and Detroit 
Boards of Education, and several lead- 
ing Detroit industries have been en- 
gaged in preparing a tentative plan. 

In August 1935 the National Indus- 


CRAFTSMEN NEEDED 


Detroit industry lends a helping hand 
to its younger generation by launch- 
ing a community training plan that 
combines thoroughness with flexibility 


C. B. GORDY 


Detroit Editor 





trial Conference Board estimated that, 
in the metal manufacturing industries, 
there was an existing shortage the 
country over of some 19,000 skilled 
mechanics at the current rate of pro- 
duction and a potential shortage of 
over 120,000 in the event of full oper- 
ation. On the basis of the 1930 census, 
the Detroit Committee on Apprentice 
Training states that in the city 66,654 
skilled workers are normally engaged 
in the following trades: machinist, tool 
and die maker, electrician, forge hand, 
welder, sheet metal worker, millwright, 
pattern maker, moulder and founder, 
and woodworker. Further, the replace- 
ment rate to cover promotions, death, 
superannuation and drift to new 
occupations is judged to be five per 
cent, which means that approximately 
3000 workers need to be trained yearly. 
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This, then, indicates the magnitude of 
the task. 

The coordinated plan developed by 
the above agencies contemplates a 
thorough all round training. It is 
recognized that there is an abundance 
of labor with limited mechanical 
knowledge and experience which in 
low periods of activity constitutes an 
oversupply of machine tenders. There 
are circumstances peculiar to industry 
in this area which help to explain this 
condition in some degree. 


The automobile industry is served by 
a great number of independent shops 
engaged in the preparation of the dies 
and small tools required in the change- 
over to new models, supplementing the 
forces in each corporation engaged in 
the same work. Many of these shops 
are comparatively small with rather 
definite and abrupt peaks in their busi- 
ness year. 


Independent Action Difficult 


Generally these shops have not been 
able to develop comprehensive appren- 
ticeship programs. The ebb and flow of 
business would, in all likelihood result 
in company trainees finding employ- 
ment in other shops not having de- 
voted time and expense to such train- 
ing. In order that sufficient workers 
may be available, some shops ha, 
followed the practice of placing young 
men with skilled operators on particu- 
lar machines, such as boring mills, and 
within a few months developed opera- 
tives sufficiently skilled on this one 
type of machine. To provide for the 
naturally expanding needs of the in- 
dustry, however, and to afford an oppor- 
tunity for boys wishing to become 
skilled craftsmen a comprehensive 
participation by industry in apprentice- 
ship training is required. Such a move- 
ment will tend to overcome the natural 
reluctance of one company to training 
a supply of workers who may, in all 
likelihood, find employment in other 
organizations. With an indicated short- 
age of all round skilled workers, the 
automobile companies, by their partici- 
pation, will also insure the availability 
of sufficient skilled workers for needs 
in this, their natural market. 
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It is the belief of the committee that 
the supposed preference of young men 
for so-called white-collar jobs is caused 
by a lack of opportunity for training 
in craftsmanship. In the brochure out- 
lining the plan, attention is called to 
the fact that two thirds of the boys 
entering high school leave before grad- 
uation and, as they possess little spe- 
cial preparation for life’s tasks, a social 
waste of the first magnitude results. 


Two Plans Proposed 


The plan is laid for a community 
program, standardized as to its salient 
features, but flexible in that it may 
be adapted to the needs of each par- 
ticipating plant. It is suggested that 
a part of a thorough program may 
successfully be delegated to outside 
agencies, “while it remains for the 
manufacturer to give and supervise 
definitely such parts as are tied up with 
the production scheme of a specific 
plant.” 


Two plans are indicated: one a co- 
operative scheme in which the appren- 
tice spends two weeks on the job and 
two weeks in school, two boys consti- 
tuting a team; and the second, a part- 
time extension scheme in which from 
four to eight hours are spent in school. 
The needs and ideas of the cooperating 
plant dictate which of these alterna- 
tives shall be chosen. 


Fortunately facilities are available in 
Detroit for the classroom part of this 
program. The Wilbur Wright Voca- 
tional High School has been handling 
apprentice training since 1928. Three 
other high schools and the Y.M.C.A. 
Institute of Technology furnish gradu- 
ates who enter apprentice programs of 
some of Detroit’s leading industries, 
and at the same time, these schools 
offer evening courses in shop subjects 
which may be elected by qualified stu- 
dents. 


The aim is not to prepare for the 
tecunical engineering profession, but to 
develop skilled craftsmen. 


The Wilbur 






Wright School is organized to cooper- 
ate on either of the above plans. Boys 
entering the tenth grade at the age of 
fifteen are kept in school for one year, 
and at sixteen are eligible to participate 
as apprentices. At that time their 
classroom work is arranged to fit the 
needs of the plant they go to. 


While no specific requirements are 
set up by the committee, certain sug- 
gested subjects are considered desir- 
able, the specific choice being left to be 
decided at the time of initiating indi- 
vidual plans. In the case of those 
training for tool and die maker, the 
suggestions cover the following sub- 
jects: 


. Shop arithmetic 
. Applied algebra 
. Applied trigonometry 
. Plane geometry 
Blue print reading 
. Freehand sketching 
. Tool and die design 
. Care and operation of machine tools 
Care of machine tools 
Operation of machine tools 
Art of cutting metals 
Chemistry and heat-treatment of 
metals 
9. Foundry practice 
10. Pattern making 
1l. Forge practice 
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Class room programs in other craft 
fields are included. 


The plant portion of the apprentice 
training naturally will vary somewhat 
with individual circumstances. A lim- 
ited number of plans are in effect at 
present. In these the boys generally 
are started at simpler tasks, as cleaning 
machines, progressing under skilled di- 
rection to the less complicated ma- 
chines such as shapers, then bench 
work,. laboratory drafting, repair of 
productive machines and back to the 
more complicated machines for the final 
portions of the four years. 


A pertinent suggestion made by the 
committee to avoid overproduction “is 
to limit the proportion of apprentices 
to skilled men to a ratio which will 
guarantee continuity of employment to 
apprentices as long as the plant is in 
operation.” 
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The TORCH 
AIDS the DIEMAKER 


K. JANIZEWSKI 


President, Superior Steel Products Corporation 


HEN THE die builder is con- 

fronted with the problem of 
building a blanking die, it should al- 
ways be his desire to incorporate long 
life, quality, simplicity, safety and 
economy of manufacture in the con- 
struction, and yet provide for salvage 
value in the event of change in design 
or obsolescence. Attempts in the past 
to produce dies having these advan- 
tages have not been successful in in- 
cluding all of the foregoing. 

After years of development and ex- 
periment, a process of manufacturing 
composite punches and dies has been 
perfected which embody these valua- 
ble characteristics to a greater degree 
than heretofore has been possible. The 
method is based primarily on the 
ease and accuracy with which shapes 
in machine and tool steel may be cut 
by the oxyacetylene machine, so they 
can be nested and welded together 
without expensive fitting. 

The construction of these fabricated 
composite punches and dies is illus- 
trated in Fig. 1. The die may be of 
any shape and practically any size to 
suit requirements. The inner section 
of the die and outer section of the 
punch both have rectangular bar cross- 
sections and are cut from tool steel 


Speedy fabrication 


oar mecliaeliicmadeliademurlailin 
ing time again prove the worth by 


of oxyacetylene in the tool shop 
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Fig. 1—Both punch and die are fabricated from machine 
steel with welded tool steel rings at the working faces 


plate by an cutting 
machine. The outer section of the die 
and inner section of the punch are of 
machine steel, also cut out with the 
machine torch. Airco Oxygraphs are 
used for this work in our shop. 


oxyacetylene 


Fig. 2 illustrates cutting of the inner 
tool steel section of a fabricated com- 
posite die with the oxyacetylene cut- 
ting machine. It will be noted that 
the operator guides the hand tracing 
device around the outline drawing 
placed on the work table. The ma- 
chine cutting torch, mounted on the 
same bar as the tracing device, de- 
scribes a motion identical with that 
of the latter, thus cutting out the de- 
sired shape. A variable speed motor 
drives the tracing device, permitting 
correct adjustment of cutting speed to 
suit any thickness being cut. 

The thicknesses of tool steel and 
machine steel used in the die and 
punch are determined by the thickness 
of the stock to be 
blanked and the num- 
ber of pieces required. 
The may be 
made with a solid cen- 
ter or with an opening 
in the machine steel, 
whichever is best suited. 

The die is assembled 
inserting the tool 
steel ring or strip 
through the machine 
steel supporting mem- 
ber; fabrication is com- 


punch 


pleted by welding them together all 
around. The tool steel ring or strip for 
the punch is placed around the ma- 


chine steel supporting center and 
welded in a similar manner. Note par- 


ticularly the enlarged view for the 
welding shown in section B of Fig. 1. 
The welding extends through the en- 
tire thickness of the machine steel, 
forming a homogeneous unit of both 
machine steel and tool steel which is 
practically indestructible. 

Actually, these composite dies and 
punches constitute an adaptation of 
the use of the most modern arts—first 
of cutting dissimilar steels with the 
oxyacetylene torch and then joining 
them by means of welding to produce 
a complete fabricated composite unit. 
The use of the machine cutting torch 
makes possible cutting closely to the 
required shape, with but approximately 
1%-.in. stock allowed for finish. 

A typical example of a composite die 
and punch is shown in Fig. 3. The 
punch (above) is as it appears before 
the finishing operation. The die is 
as it appears after the roughing cut 
has been made, ready for fitting to the 
blank They designed for 
blanking #4 in. stock. 


size. are 

Both punch and die are furnished 
annealed and with all surfaces ground 
flat. can be made quickly 
from a templet or blue-print and ma- 
chining started at once. Because of 


Layout 





From a paper presented at the Fall Meeting 
of the American Welding Society, in Chicago. 
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the allowance of but 1 in., the ma- 
chining operation is fast and economi- 
cal. Naturally, many hours of time 
are saved as compared with drilling or 
otherwise cutting the die and punch 
from a solid block of tool steel. 


After machining to the proper size, 
both the fabricated composite punch 
and die are hardened in the regular 
way. This procedure hardens the tool 
steel sections, but the machine steel 
supporting members remain relatively 
soft. The steel used for these dies and 
punches is carbon-vanadium tool steel. 
It hardens in water at 1,450 F. and 
produces an extremely hard cutting 
edge (about 62 Rockwell C scale). A 
temperature of as much as 100 F. over- 
heat will produce a fine grain structure 
in this tool steel and a hard die. This 
makes it unnecessary to depend on the 
extreme accuracy of calibrated pyrom- 
eters in hardening. The amount of 





Fig. 2—With the operator working from a drawing or 
templet, the use of a flame cutting machine speeds the job 


shrinkage can be closely estimated, it 
being virtually uniform at 0.001 in. per 
linear inch of size. 


As is commonly known, tool steel 
has a tendency to change its shape or 
distort during hardening. In a solid 
tool steel die, these changes may be 
corrected only by grinding, if at all. 
To anticipate this a greater amount 
of stock must be allowed in providing 
for the change or distortion. 


In the fabricated composite die, the 
distortion which may occur during the 
hardening process can be corrected 
with relative ease by squeezing or 
stretching without damage, thereby 
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restoring the proper shape and size. 
Sharp corners need no longer be feared 
where fabricated composite dies are 
used. With the latter there is no 
danger that the die will be cracked in 
hardening, as the tool steel is rein- 
forced and held by the machine steel 
supports surrounding it and welded to 
it. The same refers to fabricated com- 
posite punches. 


Fig. 3 shows that drilling for mount- 
ing screws and dowels in both die and 
punch is usually located in the machine 
steel section of the composite construc- 
tion. As the machine steel remains 
soft, this work may be done after the 
die and punch have been hardened and 
finished which eliminates the incon- 
venience of locating these holes, as 
with a solid tool steel die. The neces- 
sity of lapping dowel holes to be as- 
sured of a good fit is avoided. Further- 
more, the screw holes may be drilled 


in either the die shoe or the composite, 
whichever is most suitable. 

When the engineering department of 
a company effects a change in the 
product, the outcome frequently is 
that one or more new dies will be re- 
quired. Sometimes existing dies can 
be altered to suit. However, if these 
are of solid tool steel they must be 
reworked and rehardened, usually re- 
sulting in an inefficient and unsatis- 
factory die. On the other hand, if the 
dies are of fabricated composite con- 
struction, the die maker can remove 
any section of them without annealing, 
fit a redesigned section and secure it 
in place with screws and dowels in a 
short space of time. Thus the altera- 
tion may be made retaining the origi- 
nal quality of the fabricated composite 
die at a minimum. of cost. 


In case of obsolescence, solid tool 
steel dies are either scrapped entirely 
or stripped down and as much of the 
tool steel saved as appears warranted. 
Whether or not an actual saving can 
be effected is in most cases doubtful. 


Fabricated composite dies which 
have become obsolete can often be 
cut apart and the usable sections re- 
mounted, without annealing, on a new 
die shoe together with some new or 
other salvaged sections to form a sat- 
isfactory new die. This practice effects 
considerable savings in material. In 
addition, an even greater amount is 
saved because less labor is required to 
convert the obsolete composite die 
sections into a new die, retaining at the 
same time the original quality. More 
than this, when mounting these obso- 





























Fig. 3—Ready for finishing, the punch and 
die have only } in. of stock to be removed 
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Fig. 4 — The dies 


for an automobile 
spring cover have 
the tool steel re- 


cessed into machine 
steel backing 























lete sections, new screw holes may be 
drilled in either the die or composite 
in order to avoid old holes which 
otherwise would cause interference. 
Thus the possible salvage of the old 
die shoe is effected also. 


While the greatest application of 
these fabricated composites is found in 
blanking dies, there are many forming 
operations for which they are ideally 
suited, not only from the standpoint 
of simplicity but because of their in- 
expensiveness as well. These cases 
come to light with greater frequency 
as users become more familiar with 
fabricated composite dies and the large 
savings in material and labor costs 
effected in building them as compared 
with other types. 


Fig. 4 illustrates another type of 
fabricated composite die and punch 
for blanking automobile spring covers. 
It will be noted that this die is con- 
siderably larger and more complicated 
than the one previously described. In- 
deed fabricated composite dies of al- 
most any size and intricacy can be 
constructed. They are, if anything, 
less subject to limitations than others. 


Close inspection of this die will 
reveal that the tool steel insert does 
not go all the way to the bottom of 
the 3-in. thick machine steel support- 
ing member, but fits into a_ recess 
in the latter and is fillet welded to it 
all the way round. This indicates 
further possibilitites of fabricated com- 
posite construction when good engi- 
neering practice indicates a departure 
from the method shown previously. 
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HE PRACTICE OF FOREIGN 

TRADE—By J. Anton De Haas, 
Ph.D. 475 pages, 6x9 inches. Pub- 
lished by the McGraw-Hill Book Com- 
pany 330 West 42d St., New York, 
N. Y. Price $4. 


Foreign trade, in the minds of many, 
is confined to exports of surplus prod- 
ucts. This book shows that export 
and import are parts of the same pic- 
ture, and must be so considered. The 
effect of tariffs on infant industries is 
clearly shown, as well as their reluct- 
ance to admit having grown up, and 
the way in which they frequently de- 
feat their own ends. Raw materials 
and by-products receive careful atten- 
tion as does the effect of transportation 
and the factor of self sufficiency in 
case of war. 


Interesting examples of the inter-re- 
lation of nationalities in the manufac- 
ture of various products are given. A 
steel plant in Holland, for instance, 
gets its coal from Germany and its 
ores from other countries, yet com- 
petes with countries having their own 
raw materials. Silk raised in China is 
reeled in Japan and woven in the 
United States. And the East Indies 
are full of examples of trade passing 
through the hands of various na- 
tionals. All of these are food for 
thought for those interested, directly 
or indirectly, in the intricacies of for- 
eign trade. 


Tariffs for revenue as well as for 
protection, export duties to conserve 
national resources in some cases, or- 
ganization of business for import and 
for export, including sales departments, 
financing, foreign law, cartels, risks and 
international combinations, are all dis- 
cussed. In general the book empha- 
sizes the technical aspects of foreign 
trade which, in the face of the pres- 
ent trend toward economic national- 
ism, is of vital importance to business 
in general. 


=f 


RESS WORK PRESSURES—By 
Pe W. Lucas. 128 pages, 8x11 in. 
Published by the McGraw-Hill Book 
Company, 330 West 42d St., New 
York, N. Y. Price $4. 


This is an unusual book. It contains 
more practical information regarding 
the pressure required for a wide variety 
of press operations than has ever be- 
fore been made available to press de- 
signers and users. The data given are 
based on an experience of 20 years and 
are presented in such concise form as 
to economize not only space, but time 
in acquiring the knowledge gained by 
the author. Originally published in the 
American Machinist as full-page plates, 
these tests have now been arranged in 
book form with the illustrations on a 
left-hand page facing the accompany- 
ing text on the right. All plates on 
the same subject have been brought 
together in a single chapter, for ease 
of reference. 


The nine chapters include coining; 
drawing; embossing; forging; forming; 
hook seaming and curling; punching, 
shearing, hollow cutting and sprue cut- 
ting; riveting, as well as one on a 
variety of operations that include 
straightening, broaching and the like. 
-Press and tool designers, tool makers 
and press users will find this book in- 
valuable as a reference. 


- fe - 
Long Bearing Life 


Those who are familiar with the 
maintenance and replacement of bear- 
ings on locomotives will appreciate the 
experience of the Northern Pacific and 
its locomotive equipped with Timken 
roller bearings. After 280,000 miles 
the bearings showed very little wear; 
all the assemblies were returned to 
service except the main driver cones. 
These were renewed on account of in- 
creasing the axle diameter % in. 
Experiences of this kind should make 
anti-friction bearings a part of regular 


equipment. 
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SHOCK TROOPS 


by BERTON BRALEY 


The recent successful Machine Tool Show was planned =} 


financed a year ago when industry was still in the doldrums 


his is the job of Machine Tool Makers; 
To be creators and pioneers, 
Tradition-builders—tradition-breakers, 
Conservative planners—and daring Seers 
Who back their vision with sound financing 
And calm-eyed Courage that never shirks, 
And keep in advance of a world advancing, 
By plenty of Faith—and a lot of Works! 


ee w& 


This is the job of Machine Tool Makers 

To measure the Shape of the Things to Come 
—The future tools that shall till the acres 

Or make the air and the earth-ways hum! 
THEY plan for projects not yet projected 

For new machinery—still unplanned— 
Always expecting the unexpected 

They’re ready with tools for each new demand! 


Te &e w& 


They know Life alters and rearranges 
And so they know that they must progress 
And change ahead of the coming changes 
And face the future with fearlessness; 
And thus with gallantry, zest and daring 
With all their energy, all their means, 
They give their best to the Job, preparing 
The Tools that fashion the world’s machines! 


Te we & 


Theirs is no idle prophesying 

What they foresee must be wholly real, 
Durable dreams that are time-defying 

And sculptured out of the hardened steel! 
This is the job of Machine Tool Makers 

To lead us out of the mists and murks, 
To be soul-stirrers and hope-awakers 

With plenty of Faith—and a lot of Works! 


© All rights reserved 
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PARTNERSHIP IS DEAD 


Ar THE LAST session of Congress 
Senator Walsh introduced a bill which 
narrowly missed passing. It employed 
the chain-letter principle, so popular at 
that time, with the difference that the 
chain so established could not be broken 
without breaking a federal law. 


The Walsh Bill would have em- 
powered the government to dictate op- 
erating conditions to all its contractors; 
this domination would extend to their 
subcontractors, their subcontractors in 
turn, and all suppliers of materials and 
parts, ad infinitum. 


For example, it is now proposed 
to replace one of our battleships. An 
analysis of this single project shows 
that the contractors and suppliers con- 
cerned in its building would constitute 
a large segment of American industry. 


An attempt to pass such legis- 
lation is a subterfuge to restore the 
spirit of the defunct Blue Eagle for all 
industry while making it appear that it 
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. 
would affect only a small group. In- 
dustry’s particular concern is that this 
bill, or its equivalent, is very likely to 
find renewed sponsorship at the next 
session of Congress. 


If there had been any doubt 
about it before, the President’s state- 
ment on the permanency of the AAA 
clinches the belief that most New Deal 
measures are not designed merely for 
recovery. The Frankfurter theories 
that have inspired many of the alpha- 
betical bureaus are intended to become 
a fixed feature of our national economy. 


It is increasingly evident that 
government’s partnership with business 
is dead. It was killed when an attempt 
was made to make it a bureaucratic dic- 
tatorship; the two simply cannot exist 
together. But it is hoped that some 
day a real partnership will be estab- 
lished—one in which business and gov- 
ernment, acting independently in their 
own spheres, will each amplify the 
benefits of the other. 


eee 








The New Skill 


CURRENT shortage of skilled labor in the face of 
widespread unemployment is concrete evidence of the 
degree to which modern machinery requires domina- 
tion by the worker if it is to function successfully. 
Far from enslaving labor, as so frequently charged, 
the modern machine tool opens new paths for the 
exercise of worker-skill. The craftsmanship needed 
to operate a 1935 lathe effectively is at least equal 
to that required to beat swords into plowshares with 
a hammer in 1435. The character of skill necessary 
is different; the degree greater rather than less. 

Only the uninitiated hold to the naive belief 
that all modern machinery is really automatic. Every 
experienced production man knows that the human 
being who operates a turret lathe or sets up a screw 
machine still is the keystone in the arch of shop 
efficiency. When that human being has in his heart 
the spirit of the old-fashioned guild craftsman, 
coupled with an equal skill in his modern task, the 
quality and quantity of that machine’s production 
actually is higher than when it is operated lacka- 
daisically or incompetently-—and the machine can’t 
do anything about it. It can enslave only such 
workers as actually seek enslavement; workers who 
don’t want to think; who care nothing either for 
craftsmanship or maximum earnings. Where the 
machines have enslaved the workers, profits have 
flown out the window. 

Seldom is every tool in a given shop being 
operated at maximum efficiency. Expert, interested 
operators could get more out of thousands of ma- 
chines than is being gotten today—without hurting 
the machine or shortening its life. 

As machinery is made capable of performing 
more operations at once, its construction tends to 
become more complex and the difficulty of operating 
it at maximum efficiency requires increased oper- 
ator skill and attention. 

Opportunity for use of individual craftsman- 
ship by the modern worker as compared to his 
ancestor of the Middle Ages has been enhanced con- 
siderably by the development of modern machine 


tools. 


Washington—To Hyde Park to vote and back 
again to the White House is the Presidential itin- 
erary . . . There he continues conferences with busi- 
ness leaders to step up private employment .. . 
Points to industrial activity at 90 per cent of five 
years ago, employment at 82 per cent and payrolls at 
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74 per cent ... In first radio broadcast since his 
Canal trip, he predicts dole’s end by December 1. . . 
Roosevelt-to-Swanson pre-Navy Day letter declares 
for bigger fleet ...A check of Hugh Johnson’s 
charge of Frankfurter “infiltration” on Federal payroll 
shows 100 such proteges in influential jobs . . . Tug- 
well predicts balanced budget by 1938 . . . President 
says he will wield blue pencil on expenditures but 
withholds details until first of the year . . . White 
House statement puts AAA as basis of permanent 
legislation . . . Corn-hog farmers back control plan 
6 to 1... But consumers get no vote . . . Richberg 
in forthcoming book opposes constitutional change 
to overcome Supreme Court’s NRA ruling. . . Secre- 
tary Morganthau hails 18 per cent increase in tax 
receipts, but year’s total will fall short of President's 
optimistic estimate. 


Foreign—Economic sanctions against Italy start 
November 15 according to League of Nations coor- 
dinating committee . . . Roosevelt and Hull issue 
statements tantamount to declaring for a cessation 
of trade with Il Duce’s domain . . . Meanwhile Mus- 
solini orders meatless meals . . . Threatens reprisals 
against countries refusing to buy from Italy . . . And 
Roman students riot against British shops... 
Assassin shoots Chinese Premier Wang Ching-Wei 
and three other officials . . . British call naval parley 
for December 2... U. S. accepts . . . China aban- 
dons silver standard in effort to solve monetary 
troubles . . . Plebiscite ends Greek republic and 
restores George II to the throne. 


Finance—October trading on N. Y. Stock Ex- 
change is three times that for 1934 . . . Dividends 
set four-year record . . . Chrysler profit is more than 
doubled in first nine months . . . Banks boost call 
money rate . . . SEC shows teeth in move to ban 
Trader Mike Meehan for alleged “rigging.” 


Industry—Pennsylvania R. R. announces $30,000,- 
000 project to build 10,000 new freight cars and re- 
pair 1,000 others . . . Steel payrolls for September 
are 50 per cent above last year . . . Utility company 
heads plan to continue fight against holding company 
bill . . . Housing is key to recovery, Charles R. Hook 
tells banks. 


Trade—Malcolm Muir warns national advertisers 
that they must fight business curbs . . . Speeded air 
service cuts Buenos Aires-New York time to six days 
. . . Exports to Europe rise in October. 


Indicators—Business Week index is up slightly to 
67.0 . . . September railroad earnings 37.5 per cent 
over last year . . . 1935 steel tonnage is estimated at 
33,750,000, 30 per cent above 1934. 
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Machine Tool Builders Discuss Sales 
Methods; Elect N. D. MacLeod President 


Hor Springs, Va.—Advertised to the 
members as a relaxation session, the 
34th annual meeting of the National 
Machine Tool Builders’ Association 
turned out to be also a serious dis- 
cussion of selling policies and sales 
methods. Coming only six weeks after 
the successful and strenuous Cleveland 
Machine Tool Show, the choice of 
Virginia Hot Springs was popular and 
the Saturday and Sunday preceding 
the formal sessions on October 28 and 
29 saw many members and their wives 
enjoying the resort attractions. 

In his presidential address, Charles 
J. Stilwell, vice-president, Warner & 
Swasey Co., reviewed the various pro- 
motional activities that culminated in 
the Show and urged their continuance 
in order that favorable publicity so 
gained might not be allowed to die. 
He warned members that buyers will 
be constantly more particular and that, 
therefore, constructive selling will be 
more necessary than ever. He also 
commented on the increasing demand 
for skilled machinists and machine 
operators and pointed to apprentice 
and specialist training programs as the 
only way out. 

General Manager Herman H. Lind 
added a warning that costs must be 
studied carefully in a rising market so 
that prices may be set in accordance 
with them. He also pleaded with the 
members to get acquainted with their 
Congressmen to the end that such 
dangerous legislation as the Walsh Bill, 
which barely failed to pass the last 
Congress, may not be brought up again 
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without a full understanding of its 
implications. He said further that re- 
striction of working hours of skilled 
men results in a proportional restric- 
tion of the hours of unskilled and semi- 
skilled men, particularly when a scarc- 
ity of skilled men exists as it does now. 
Mr. Lind reported on the plans for the 
proposed meeting of business and in- 
dustry suggested by Major Berry of 
NRA and pointed out the necessity of 
presenting the viewpoint of the ma- 
chinery industry if such a meeting is 
held. It is planned to cooperate with 
the Machinery and Allied Products In- 
stitute on this question. 

In his final report as chairman of 
the show committee, W. L. Kirk, vice- 
president, Pratt & Whitney Co., made 
the proper acknowledgments to all 
those who cooperated and gave some 
of the statistics of the show. More 
than twice as many visitors came as 
had been expected, they placed more 
actual orders than at any previous 
show, and they left more inquiries than 
the industry can handle for some time. 
He emphasized the success of the Pre- 
View in interesting top executives in 
the machine tool industry. 

R. H. Dick, president, Barrington 
Associates, told the members rather 
bluntly that their sales policies and 
methods were not up to the standards 
set by their engineering and produc- 
tion. After listing the good and bad 
factors in the selling equation he 
advised the machine tool builders to 
improve both their individual and col- 
lective sales efforts. 


Second Vice-President 


H. W. DUNBAR 


Treasurer 





Bachrach 


Katden Studios 
H. C, PIERLE 


The report of the National Industrial 
Conference Board study of machinery 
and unemployment was presented by 
Vaso Trivanovitch, assistant to the 
president. He pointed out that a 
greater total income in which all would 
share is more important than how that 
income is divided between different 
groups. It happens, however, that 
labor’s proportion is rising steadily at 
the expense of the share of the man in 
business for himself, while the share of 
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PRESIDENT 


NorMan D. MacLeop 
President and General Manager, 
Abrasive Machine Tool Co. 





e 
FIRST VICE-PRESIDENT 


Ciayton R. Burt 
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Pratt & Whitney Co. 


. 
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Howarp W. DUNBAR 
Manager, Grinding Machine 
Division, Norton Co. 


« 
TREASURER 
H. C,. Pierce 
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R. K. LeBlond Machine Tool Co. 


. 
NEW DIRECTORS 


Gerorce C. Purpy 
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Cincinnati Milling Machine Co. 


Howarp W. DUNBAR 


© 
SECRETARY 
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capital remains constant. The trend of 
the total income is upward and so is 
the trend of living standards. No basis 
in fact can be found for the statement 
that the machine displaces labor and is 
responsbile for depressions. 

S. P. Maddock, vice-president, Com- 
mercial Investment Trust, Inc., spoke 
on installment selling of machinery and 
explained the terms under which FHA 
insures bank loans for this purpose. 
For the last four weeks his company 
and other similar ones has been func- 
tioning under this procedure and is 
promoting such business as actively as 
possible. The business is growing. 

For the committee on apprentice 
training, C. E. Stubbs, Fellows Gear 
Shaper Co., reported that there are 
. several acceptable plans for training 
apprentices and operators. He re- 
marked that boys today are much more 
mechanically minded than those of the 
last generation, thanks to the auto- 
mobile, the radio and aviation. Their 
training can therefore proceed at a 
faster pace. He urged that steps be 
taken to give formal training to the 
more than 80 per cent of employees 
who have had none, or very little. In 
this connection foreman training is 
particularly vital.- 











The committee on marketing, 
through its chairman, W. E. Whipp, 
Monarch Machine Tool Co., recom- 
mended the continuation of the success- 
ful publicity campaign leading up to 
the Machine Tool Show. 


N. W. Pickering, president, Farrel- 
Birmingham Co., Inc., told what 
MAPI has done for the industry and 
urged continuing support for its work. 
He showed that its budget is relatively 
moderate. 


Election Over, Administration Faces 


New Problems With Eye to 1936 


Wasnineton—Another election day 
has passed with both sides seeking 
comfort from the results. The Admin- 
istration, needing no spur to make it 
campaign conscious, faces a number of 
dilemmas in its closing year. One of 
the most important has to do with 
public expenditures; another with con- 
stitutionality. 

A rising tide of opinion against con- 
tinued unbalance of the Federal budget 
has led such forthright unbalancers as 
Rexford Tugwell to declare for restora- 
tion of a sound fiscal basis by 1938. 
The President, more cautious, refuses 
details but indicates a reduction in ap- 
propriations in the next budget. Old 
departments, cut deeply since 1933, 
have little fat to shed and will prob- 





Exports of Machinery During September, 1935 








Electrical machinery and apparatus................... 
Power generatin: 


Construction and conveying machinery. . 


Mining, well and pumping machinery........ . hahaha te 


Power-driven, metal-working machinery. . 
Other metal- working machinery. 
OTT 


machinery (except automotive and’ rene. 


September A t September 

1935 1935 1934 
ian eed $6,099,926 $6,548,059 $5,367,573 
762,006 654,128 480,696 
684,891 737,393 471,093 
Pt PRO 2,211,046 2,410,654 2,895,191 
1,824,871 053,853 , 204,527 
i FE OUs 174,197 192,417 142,634 
eS 739,157 646,524 611,803 








Exports of Metal-Working Machinery During September, 1935 








Septembe: August September 
1935 1935 1934 
SSE OO Ee UES. PE eee $45,357 $77,816 $38,215 
ar TDi Sk A a es a as 68,936 29,653 58,191 
ACESS RS SSE eS A Sean FS le 100,786 93,107 63,827 
Vertical boring mills and chucking machines................... 56,364 133,534 38,654 
Thread-cutting and automatic screw machines................. 68,661 59,423 70,045 
Knee and column type eed machines ceatuiess Ree 137,895 52,778 71,556 
Other milling machines. . ahs pda aal's saa len Aen 89,615 193,649 4,905 
i cc cnon vanencdesanaliaiene 118,849 77,424 52,334 
Vertical drilling machines..................... eS Ree 15,229 25,044 17,318 
i so in onewd en ia Catiee s 24,534 24,887 2,6 
ek cs a 6Gdd oa eu eaeaeeitiemees 87,808 47,815 55,162 
ees hic. wisn ceee ces. coudbavecdunews 31,564 51,128 9,581 
a ce eweceenss weneene een 19,925 52,432 31,520 
External cylindrical grinding machines.................... 47,790 47,631 31,435 
rn. oN ence gee sande ebesensgevaecé 27,283 84,489 32,093 
Tool grinding, cutter grinding and universal grinding machines... 73,272 59,027 37,266 
Other metal grinding machines........... 2... 6.6.0. cece une 85,407 28,58 35,729 
Sheet and plate metal working machines................. 103,013 202,127 101,186 
a 2s oe enh aeewhan eserves bomsand.ve 99,374 135,821 130,391 
I e eewhen ned eee 237,448 317,578 65,769 
Foundry and molding equipment.............. 2.2.2.6. ...6.0055 26,631 61,663 28,815 
Other power driven metal-working machinery and parts......... 259,130 198,239 177,895 
Other Metal-Working Machinery 
I 4. cnn tna chin bdenaweaeis kebkiak ee 61,066 66,220 37,101 
aa portable and hand or foot operated metal working machines 
REIS Ga sie aR IS ais Ea a aaa ae 48,454 59,792 42,505 
Cc hese EEE. EEE PES 16,300 10,595 11,209 
Machine operated pipe and thread cutters, stocks, dies, taps, and 
other machine-operated cutting tools......................55 30,223 27,615 32,617 
Other metal-working machine tools........... 2.0.0.6 -000seeee 18,154 28,195 19,202 
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ably need more rather than less. Any. 
reduction, then, means straining the al- 
phabet soup by thinning out or by 
cutting down the so-called emergency 
agencies. 

An additional cause of budgetary 
unbalance will be the probable passage 
of the soldiers’ bonus by the next ses- 
sion of Congress. This legislation was 
beaten last winter only because its 
chief proponent, Senator Patman, con- 
fused the issue by interweaving it with 
his pet monetary theories. But the 
Senator for his pains was howled down 
at the last Legion convention; the move 
will be strengthened by a clear cut de- 
mand for unconditional payment. 

Curtailment is bad medicine politi- 
cally but not so bitter a pill as the im- 
position of new taxes which expediency 
would defer until after another elec- 
tion. Sentiment against Federal waste 
is increasing even among the farmers, 
chief beneficiaries of government spend- 
ing; naturally frugal, they abhor the 
tilling under of crops and destruction 
of hogs. Rebellion against new taxes 
is exemplified by the results of the 
New Jersey primaries which brought 
about a repeal of that state’s sales tax. 
That is Dilemma No. 1. 

No one really thinks the President 
has changed his mind about the eco- 
nomic goal toward which he is work- 
ing. Decision as to whether there will 
be new NRA legislation is directly up 
to him. Detailed studies toward that 
end have been submitted to the White 
House. 

The Administration still distrusts 
business; doubts its ability to keep its 
own “bad boys” in line. But the 
Schechter case decision definitely cir- 
cumscribed Federal domination and 
cast serious doubt on the validity of 
other important New Deal enactments. 

Politically minded Democratic lead- 
ers would be glad to forget the “re- 
forms” for a year but more ardent 
idealists still think of the “forgotten 
man” and their planned economy to 
give him “a more abundant life.” Will 
they desert the forgotten man to win 
a political campaign, or will they de- 
mand the change in Constitution neces- 
sary to realize their objectives despite 
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a storm of popular resentment? This 
is Dilemma No. 2. 

An old guard Republican leader re- 
ferred to results of Literary Digest’s 
preliminary poll as, “too good to be 
true.” This sampling of 50,000 straw 
ballots indicated a remarkable turn 
around. Of the returns, 62 per cent 
were anti-New Deal as against 51 per 
cent pro-New Deal as late as last 
Autumn. A larger poll of millions of 
ballots will be conducted, and if past 
performance holds good, should pro- 
vide an accurate reflection of public 
opinion. 


C. T. Winegar Now Heads 
Safety Council Section 


Newly elected officers of the Auto- 
motive and Machine Shop Section, the 
National Safety Council, are headed 
by C. T. Winegar, personnel director, 
the Chrysler Corporation, as general 
chairman. Other officers, which were 
chosen at the 24th annual Safety Con- 
gress and Exhibition, Louisville, Ky., 
Oct. 12-18, are as follows: vice-chair- 
man, Marvin Heidt, Budd Wheel Co., 
Detroit; secretary, M. A. Clark, U. S. 
Rubber Products, Inc., Detroit. 

Committee chairmen are as follows: 
engineering, G. E. Sanford, General 
Electric Co.; health, Dr. A. L. Brooks, 
Fisher Body; membership, H. W. 
Boulton, Murray Corp.; posters, G. 
W. Bishop, Lycoming Mfg. Co.; pro- 
gram, R. A. Shaw, Murray Corp.; pub- 
licity, Nelson Kiser, Studebaker Corp.; 
and statistics, W. W. Janzer, Seaman 
Body Co. 


Worthington Plan Uses 
FHA Equipment Loans 


Worthington Pump & Machinery 
Corp. is believed to be the first manu- 
facturer of industrial equipment to de- 
velop and announce a term-payment 
purchase plan under the provisions of 
the Federal Housing Act, as amended 
to permit purchases of equipment up 
to $50,000 by industrial prospects. The 
act as amended, and extended to April 
1, 1936, enables manufacturing estab- 
lishments with satisfactory credit 
standing to make purchases of much- 
needed equipment and to get the 
money from banks or other approved 
sources of commercial credit. Up to 
20 per cent of the value of the loan is 
guaranteed by FHA. The Worthing- 
ton Company is prepared to outline its 
plan at any of its district offices. 
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Detroit Builds Dealer Stocks 
Against Stimulus of Show Sales 


Detrroit—Michigan highways are again 
crowded with drive-away trucks carry- 
ing new model cars. Stocks of the 1935 
models are all cleaned up, and dealers 
are not as yet supplied with a normal 
quota of the new ones. All General 
Motors units are going strong; Pontiac 
has assembled 19,000, running two 
shifts; Chevrolet, with its ten assembiy 
plants expects to have 65,000 cars in 
dealer’s hands by the end of October. 
Olds and Buick are producing at 
around 800 per day. Buick reports 
sales the first ten days of October 
higher than any similar period since 
1929. 

Many suppliers did not experience 
the rapid upturn of business expected 
after the middle of October. Orders 
for parts are reported as placed on a 
conservative basis, the assembly plants 
wishing to test buying habits of cus- 
tomers before making extensive com- 
mitments. Sales for September are, ac- 


cording to the Polk estimate, 160,000. 
representing the second lowest sales 
month this year. 

While the industry naturally wishes 
this new introduction date to be a suc- 
cess, some sections have their fingera 
crossed. The fourth quarter of the year 
has hitherto been the lowest in sales 
and production; an increase of ten per 
cent in sales in this period would mate- 
rially relieve the congestion in the 
spring months. However, should this 
not be the result, makers will likely 
drift back t- the older plan. Spacing 
of model introductions, given such a 
play a few months ago has apparently 
gone by the boards for the present at 
least. Dealer opposition would make 
such a plan difficult in any case. 

The November 2 date was advocated 
by the government as a means of even- 
ing up yearly production. Evidence is 
accumulating that plants are attacking 
the problem from a different angle 





Industrial Review 


® Reports from all industrial centers 
indicate that machinery and machine 
tool orders are on the upgrade and 
that improvement is likely to con- 
tinue. The opinion is generally held 
in the machinery trade that business 
sentiment has discounted political ob- 
stacles and will drive business men 
and industrialists to greater activity 
in spite of all handicaps. 


® Boston reports a marked turn for 
the better in orders which took place 
shortly before the first of November. 
Distributors in New York had the best 
month since ’29 and are correspond- 
ingly optimistic. They have still many 
inquiries on which to work. The 
Philadelphia district reports some fall- 
ing off in the latter part of October. 
Orders are fair now and prospects 
distinctly encouraging. Pittsburgh re- 
ports spotty business but a decided im- 
provement in sentiment and in the 
volume of orders taken. 


® October business in Cleveland was 
satisfactory but there is some feeling 
that the November record may not be 
quite so good. General business is im- 
proving. While some automobile man- 
ufacturers are waiting until after the 
show to decide on equipment programs 
others have decided that if they post- 
pone ordering they may be held up by 
long deliveries. Their decision has re- 
sulted in a distinct improvement in 
Detroit machinery business. The small 


tool and supply business is much bet- 
ter. Machinery business in Toledo. 
continues to be better than it was but 
still not enough to satisfy a normal 
appetite. 


@ Billings in Cincinnati will be good 
during November and December be- 
cause of the large backlog of orders 
on the books of machine tool manu- 
facturers. The majority of companies 
have all the business they can handle 
at the moment and are concerned with 
production problems for the first time 
in years. There is little change in the 
situation in S*. Louis, which reports 
increasing volume in small tool busi- 
—_ and fair demand for machine 
toois. 


@ The greater share of machine tool 
orders going to smaller customers in 
the Chicago territory is a most encour- 
aging indication that a sound founda- 
tion for continued improvement is be- 
ing laid. October business was good 
and prospects for the rest of the year 
are encouraging. Milwaukee reports 
little change and a feeling on the part 
of buyers that it may be well to wait 
until the first of the year before mak- 
ing any considerable improvements in 
Cleveland. From both the West 
Coast areas served by San Francisco 
and the Northwest territory centering 
around Seattle inquiries are reported 
as fairly plentiful but a little difficult 
to close just now, 
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Chevrolet, in a vast program of ex- 
tensions for 1936, involving some $25,- 
000,000, has included considerable space 
at various points within the system for 
storing parts in anticipation of the 
usual spring peak in assembly opera- 
tions. This policy is followed in other 
divisions of the General Motors Cor- 
poration. Low interest rates is of 
course a contributing factor. 

Not only has there been building ex- 
tensions in the assembly plants of most 
companies, but distinctly noticeable 
also is the number of parts suppliers 
in the area who are following the same 
plan. In some cases an out-and-out 
addition is made; frequently, however, 
an old part of a plant is torn down to 
be replaced by a new building permit- 
ting more economical handling of 
material. Conveyor and transmission 
improvements generally have boosted 
the business of suppliers of these mate- 
rials to treble what it was in 1933. 


Tool Business Ebbs 


Tool and die business is now at a low 
ebb. Refrigerator business, the peak in 
preparation for which comes later than 
that for automobiles this year, affords 
some help. The building of special ma- 
chines and revamping of old also is 
considerably less than a month ago. 
While most machine tool plants are 
reported full of orders till the first of 
the year, there is a distinct lull in new 
inquiries. Used machinery _ business 
would be satisfactory were good ma- 
chines available. It is reported that 
the volume of machine tool purchases 
has resulted in some considerable busi- 
ness in heavy bed plate castings being 
placed in the Detroit area for the first 
time. 

The lull in inquiries for new ma- 
chinery is anticipated to last till the 
first of the year. Then, if sales of cars 
follow optimistic forecasts of sales 
managers, an increase in buying here 
and there to bolster weak spots will 
appear in the market. Two topics are 
uppermost when new machinery is dis- 
cussed—the effect of the higher cor- 
poration taxes imposed by the last 
Congress and the likelihood of the in- 
dustry changing to a rear powered car. 

Some parts contracts are lower than 
last year, but f.o.b. car prices, where 
lower, may be explained more reason- 
ably by noting the increase in the 
volume of output during this year. 
This permits the fixed overhead to be 
distributed over a wider base with a 
consequent lower unit charge. 

Evident in the new output also is the 
continued drift to more pressed steel 
parts in place of forgings or from bar 
stock and an increase in broaching and 
welding. 
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Some Cars Break with Tradition, 
But Majority Stress Refinements 


Granp CenTRAL Patace, New York— 
Three new cars on display at the Auto 
Show this week point the way for 
developments in the automobile indus- 
try during the next year or so. Lincoln’s 
“Zephyr,” Cord’s new front-drive job, 
and Brigg’s “Dream Car” show plenty 
of new ideas in construction and 
styling. The rest of the cars on exhibi- 
tion have many detail refinements, 
freshened appearance, but are not par- 
ticularly different. 

The “Zephyr,” dropped into the 
medium price field, has a body of all- 
steel bridge-truss type. Body panels 
are part of the load-carrying structure, 
permitting light weight with unusual 
strength. Assembly practice is re- 
versed. After the bodies are painted 
and trimmed they go to a short as- 
sembly line where the engine and run- 
ning gear are put on. 

The 110-hp. V-12 engine has the 
cylinder bloc, exhaust passages, crank- 
case and flywheel housing cast in one 
piece. Features carried over from Ford 
V-8 practice are: cast-alloy steel pis- 
tons; cast alloy steel crankshaft with 
two connecting rods per crankpin; 
chrome-steel preset valves of the mush- 
room type; cast alloy steel camshaft; 
exhaust valve inserts; aluminum cylin- 
der heads; mechanical brakes; helical 
gears in all speeds, and transverse 
spring suspension. 


8,000 Welds 


Three passengers are accommodated 
in the front or rear, the chair-like seats 
having chrome-plated steel structure. 
A one-piece steel top extends from the 
front cowl to the top of the rear 
window and measures 90x144_ in. 
Welding is an important process in 
building this car, more than 8,000 welds 
being made. 

The Cord, like the Zephyr, has no 
ruaning boards, but can be had with 
disappearing headlamps to increase the 
top speed whereas the Zephyr has the 
headlamps recessed into the deep 
fenders. V-8 cylinder banks and the 
upper half of the crankcase are in one 
piece. Pairs of connecting rods are 
placed side by side. Front drive. elim- 
inates the propellor shaft, gets the 
floor down to 105% in. from the road, 
whereas in the Zephyr this distance is 
12 in. Second, third and fourth speeds 
in the four-speed transmission are 
equally silent. Front wheels are inde- 
pendently sprung on arms in connec- 
tion with a_ single transverse leaf 


spring. Unsprung weight has been de- 
creased by 400 Ib. 

There is no direct drive in the Cord. 
The transmission is the farthest for- 
ward unit in the driving system. Just 
to the rear is the differential and next 
the clutch. The clutch drives a long 
main shaft from which power is de- 
livered in all speeds to the counter- 
shaft by gears. A spiral bevel pinion 
integral with the rear of the counter- 
shaft drives the ring gear. From the 
rear of the differential a shaft having 
two of the Bendix-Weiss constant- 
velocity universal joints runs to each 
front wheel. 

No frame is required because the 
body has two deep channels built into 
it. A frame unit carries the power 
plant, with side channels telescoping 
into the body channels. More than 
twenty bolts join these two major as- 
semblies. 


Rear-Engine Mounting 


Brigg’s “Dream Car,” built to 
demonstrate a frameless steel body, 
has a V-8 Ford engine at the rear. 
The tapering nose contains the spare 
wheel. Complete propulsive mechanism 
is combined into a compact unit upon 
which the rear of the body rests. 
Bridge-truss construction is also found 
in this car, and a light tubular back- 
bone supports the floor cross members, 
branching into a Y at the back to re- 
ceive the power plant. The rear spring 
is bolted at its center to the top of 
the housing of the worm-driven differ- 
ential. Between the differential and each 
wheel is a shaft equipped with two 
Bendix-Weiss constant-velocity univer- 
sals. Each front wheel assembly slides 
up and down on a square kingpin. 

More conventional cars have con- 
fined style changes to the front end. 
Here the Oldsmobile influence is mani- 
fest. More baggage room is being 
allowed at the rear. Buick, for ex- 
ample, has increased the capacity by 
60 to 70 per cent and has included a 
built-in trunk on every sedan model. 
Box-section X-frames are said to be 
two to three times stronger than 1935 
frames. 

Engine speeds tend to be lower. 
Approximately twenty models use over 
drives to keep the revolutions down to 
2,000 per mile. Engine output is 
slightly higher because of detail refine- 
ment, slight increases in compression 
ratio or in bore size. But where the 
output has been increased a few per 
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cent by one means or another, the en- 
gine speed has been cut down by re- 
ducing the rear axle ratio. 

Steering has been made easier and 
more reassuring to the driver. Ford 
and Plymouth have increased the 
steering ratio, added anti-friction bear- 
ings to reduce effort. Cadillac has a 
short shaft and two universal joints 
connecting the steering column and the 
steering gear to protect the steering 
wheel against relative motion of the 
body and frame. Drag links have been 
modified for better steering geometry. 


Business’ Stand to Be 
Ready for Congress 


James M. Hook, president of the 
Geometric Tool Co., is chairman of a 
committee of the National Association 
of Manufacturers, formed to study the 
entire problem of government’s rela- 
tion to industry. The report will be 
submitted to individual manufacturers 
and trade associations some time this 
month. It will be finally passed upon 
at the annual Congress of American In- 
dustry which will be held December 
4-5 in conjunction with the annual 
meeting of the N.A.M. 

Since Congress will convene only 
three weeks after the manufacturers’ 
meeting, the report will be a timely aid 
in putting forth the collective thought 
of business concerning governmental 
interference and especially the sugges- 
tions for new legislation to supplant 
the defunct NRA. In connection with 
the latter, C. L. Bardo, president of 
N.A.M., had this to say in answer to 
reports from Washington that indicated 
industrial favor for new legislation: 
“The information which comes to me 
indicates definitely that virtually no 
sentiment exists among either large or 
small manufacturers for a new attempt 
by the Federal government to regulate 
local industrial operations. This belief 
is based not only on statements from 
N.A.M. members but also on those 
from spokesmen for other industrial 
groups.” 


BUSINESS ITEMS 


The sale of cutters manufactured by 
The Ingersoll Milling Machine Co., 
Rockford, Ill., is now being handled in 
the Philadelphia area, eastern Pennsyl- 
vania, southern New Jersey, Delaware, 
Maryland and Virginia by Wright & 
Gade Equipment Co., 3701 North 
Broad St., Philadelphia. Pa. 


O. A. Mvenz, 50 Church St., New 
York, N. Y., is now covering metro- 
politan and southeastern New York, 
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southwestern Connecticut and northern 
New Jersey. 


The Dombart Tool & Forge Co., has 
been organized and incorporated in 
Norwalk, Ohio, by J. A. Domparr, 
R. H. Dompart and K. E. Domsarr. 


Worthington Pump & Machinery 
Corp. is building an additional machine 
shop at the Buffalo plant. The new 
building will cover a floor area of 
75,000 sq.ft. It will supplement the 
present capacity of the Buffalo works. 


The officers and trustees of the New 
York Museum of Science and Industry 
have announced the closing of the 
museum at 220 E. 42d St., on Novem- 
ber 16, to reopen on a larger scale in 
the Forum, Rockefeller Center, early 
next year. 


PERSONALS 


W. F. Durand Awarded 
John Fritz Medal for ’36 


William Frederick Durand, a past- 
president of the American Society of 
Mechanical Engineers, was _ unani- 
mously awarded the John Fritz Gold 
Medal for 1936, by a board made up 
of past-presidents of four engineering 
societies. The honor was bestowed in 
recognition of notable achievement “a 
authority in hydrodynamic and aero- 
dynamic science, and in its practical 
application; outstanding leader in re- 
search and in engineering.” Dr. Du- 
rand is professor emeritus of mechani- 
cal engineering, Stanford University. 
He was awarded the Daniel Guggen- 
heim medal for aeronautical achieve- 
ment in May of this year. 


Awarded Fritz Medal 





W. F. DURAND 


Frank M. Benper has been elected 
vice-president in charge of operations 
of White Motor Co., Cleveland. Until 
recently Mr. Bender was vice-president 
and general manager of the Lycoming 
Manufacturing Co., Williamsport, Pa. 
Cuartes N. Tutt, president of Spencer 
Heater Co., has been named to succeed 


Mr. Bender. 


E. D. Herrick has been appointed 
assistant general manager of the auto- 
motive division of the Lycoming Mfg. 
Co. Joun E. Dunpar continues as 
assistant general manager of the air- 
craft division. 


Pierre CuaMPion was elected presi- 
dent of the Champion Rivet Co., 
Cleveland, to succeed his father, Davin 
Champion is 36 years oid. 
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1935 
Earnings Earn Earnings Change 
Company Nine Months Third Quarter Third Quarter Nine Months 
rr. <ccteecdéces  @ueaace $866, 383 see 0—t—“‘ié‘é le 
Allis-Chalmers Mig. Co..... senha $1,098,001 : sa he 
American Machinists & Metals........ $168,296 d$12,291 $87,726 + 1,060 
Bendix Aviation Corp................ $1,959,110 $227,257 $347,927 + 12 
Budd, bmn LS) bon aad so $310,327 d$152,048 $31,344 + 256 
Budd Wh at i chi aaa wal ie $559,598 d$32,480 $43,038 + 380 
Caterpillar’ roan 6 IS ; $4,311,643 a . re ee + 47 
Clark Equip’ tin ccelae ses : d$24,902 d$15,935 d$51,958 I 
Continental Se *$16,231,650 —ainee  oooneneen + Il 
Douglas Aircraft Co. . sawte $1,082,746 $81,349 $146,744 
Dresser, 8. R., Mfg. Co.. , eceeeeeee  eemeenne + 18 
General Motors Corp. $114,482,926 ee - ae + 24 
Houdaille-Hersey Corp.. $1,942,765 $128,016 $169,139 +127 
International Business Machines C orp $5,304,844 $1,652,338 $1,756,729 + 5 
Kelsey Hayes Wheel Co............ $933,923 d$86,794 $206,298 + 95 
Marion Steam Shovel Co... d$143,030 d$83,708 $47,785 t 
Minneapolis-Honeywell Regulator Co. $1,507,826 $346,293 $786,656 +173 
Motor + Wheel ih scocwne wes ee: $545,582 RES 40,205 — It 
Mullins Mfg. Corp.. ‘ $361,933 $22,485 $77,809 +111 
National Cash Register Co cane $993,754 $226,804 $295,841 — 24 
- Packard Motor Car Co............. $776,873 d$2,380,265 $486,413 T 

Royal Typewriter Co.............. $1,032,722 $73,634 $389,870 + 88 
Stewart-Warner Corp.............. $1,329,423 elias wae +135 
Underwood Elliott isher SS $1,995,919 $458,046 $526,019 + 6 
Yale & Towne Mfg. Co.............. $169,163 d$70,521 $107,325 + 

d— Deficit. | ae to Profit. 

*—Twelve months ended Sept. 30. tDecreased Deficit. 

I—Profit to Deficit. 
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F. A. HALSEY 
OBITUARIES 
F. A. Halsey Was Noted 


Author and Engineer 


The passing of Frederick A. Halsey 
at 79 on October 20 removes a strik- 
ing character from the engineering 
field. Born in Unadilla, N. Y., in 1856 
he was one of Prof. Sweet’s “boys,” 
graduating in 1878, but always keeping 
close contact with his old teacher. 
Although he will be most vividly re- 
membered by his premium plan and 
his successful opposition to the com- 
pulsory introduction of the metric 
system, his editorial work on the 
American Machinist from 1894 to 1911, 
his books on valve motion, the slide 
rule, gearing and on engineering prac- 
tice and his work in the A.S.MLE. will 
not be soon forgotten. 

Halsey’s premium plan, inaugurated 
in 1890 while managing the plant of the 
Canadian Rock Drill Co. and pub- 
lished in an A.S.M.E. paper in 1891, 
was one of the pioneer attempts to 
solve the rising problem of wage pay- 
ments. Its fairness in sharing the gain 
from greater production attracted the 
men and the plan became popular in 
many countries because of its flexibil- 
ity. Modifications, some of which were 
manifestly unfair, were tried in many 
quarters but the principles of Halsey’s 
plan still maintain in many places. 


> ——_ 


E. L. Mayer, president of the 
Century Tool & Metal Co., Chicago, 
died October 22. 
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Shepard-Niles Head Dies 





F. A. HATCH 


Frank A. Hartcn, 58, president of 
Shepard Niles Crane & Hoist Corp., 
Montour Falls, N. Y., died October 
15. Mr. Hatch was a graduate of the 
University of Michigan. Three years 
later he went to Montour Falls as 
treasurer of the Pneumatic Tool Co. 
In 1917 he became vice-president and 
general manager of its successor, the 
Shepard Electric Crane & Hoist Co., 
and in 1929 he was elected president of 


the Shepard Niles Crane & Hoist Co. 


Georce W. Tuurston, 81, vice 
president of American Screw Co., 
Providence, R. I., died October 20. 
Mr. Thurston had been connected with 
the company for 62 years. 


MEETINGS 


AMERICAN ENGINEERING COUNCIL. 
Annual meeting, Jan. 9-11, Washing- 
ton, D. C. Frepertck M. FerKer, 
executive secretary, 744 Jackson Place, 
Washington, D. C. 


AMERICAN Society OF MECHANICAL 
Enorneers. Annual meeting, Dec. 2-6. 
Engineering Societies Bldg., New York. 
Cuarence E. Davies, secretary, 29 
West 39th St., New York, N. Y. 


CuemicaL Inpvustries. Fifteenth 
exposition, Dec. 2-7. Grand Central 
Palace, New York. Cuartes F. Rora, 
manager, Grand Central Palace Bldg., 
New York, N. Y. 


INTERNATIONAL ACETYLENE ASSOCIA- 
Ton. Thirty-sixth annual convention, 
Nov. 12-15. Cleveland Hotel, Cleve- 
land, Ohio. H. F. Rervaarp, secre- 
tary, 30 East 42d St., New York, N. Y. 


NaTIONAL ASSOCIATION OF MANv- 
racturers. Annual meeting, Dec. 4-5. 
Hotel Commodore, New York. Noen 
SARGENT, secretary, 11 West 42d St., 
New York, N. Y. 


Socrery or AUTOMOTIVE ENGINEERS. 
Annual meeting, Jan. 13-17, 1936. 
Book Cadillac Hotel, Detroit, Mich. 
Joun A. C. Warner, secretary, 29 
West 39th St., New York, N. Y. 


PATENTS 


October 22, 1935 


Metal-Working Machinery 


Machine Tool. Everette K. Morgan, Rock- 
ford, Ill., assigned to the Ingersoll Milling 
Machine Co. atent 2,017,865. 

Lapping Machine. Frederick J. Theler, 
Cincinnati, George V. Johnston, Loveland, 
and Willetts Peaslee, Cincinnati, Ohio. Pa- 
tent 2,017,875. : 

Milling Machine. Newman M. Marsilius, 
Bridgeport, Conn., assigned to the Bridgeport 
Bronze Co. Patent 2,017,913. 

Apparatus for Welding Silicon Steel Sheets 
for Magnetic Uses. Ralph E. Asbury, Mid- 
dletown, Ohio, assigned to the American Roll- 
a Co. Patent 2,017,933. 

etal Bending Machine. James C. Sweeney, 
Detroit, Mich., assigned to Ternstedt Manu- 
facturing Co. Patent 2,018,040. ‘ 

Machine Tool. Louis F, Poock and Wil- 
lard C. Powell, Dayton, Ohio, assigned to 
the Cimatool Co. Patent 2,018,088. 

Machine for Finishing Armor Plate Pierc- 
ing Shells. Vincenzo Flagiello, Terni, Italy. 
Patent 2,018,123. 

Spring Coiling Machine. Joseph Gogan, 
Lakewood, Ohio. Patent 2,018,209. 

Profiling Machine. Frederic J. Bickel, 
Cleveland, Ohio, assigned to the Osborn 
Manufacturing Co. Patent 2,018,435. 

Feed Control. George E. Hallenbeck, 
Toledo, Ohio, assigned to Baker Brothers, 
Inc. Patent 2,018,553. ; 

Casting Machine. Gustav Nyselius, New 
York, N. Y. Patent 2,018,566. 

Sheet Metal Press. Fredrich J. Rode and 
Meredith B. Hatch, Toledo, Ohio. Patent 
2,018,576. 


Tools and Attachments 


Hydraulic Acguetios Mechanism for Ma- 
chine Tools. Donald H. West, Marlboro, 
Mass., assigned to the Lapointe Machine Tool 
Co. Patent 2,017,999. 

Welding or Fusing Bar. Walter S. Bing- 
nam, Cassopolis, Mich. Patent 2,018,116. 

Trimming Mechanism for Grinding Wheels. 
Arthur Hitchcock, Orcutt, Handsworth, Bir- 
mingham, England, assigned to the Gear 
Grinding Co., Ltd. Patent 2,018,145. 

Cutter Bar for Key Seaters. Henry E. Mor- 
ton, Muskegon Heights, Mich. Patent 
2,018,185. 

Attachment for Machine Tools. William 
G. Hoelscher, Norwood, and Albert E. Robin- 
son, Cincinnati, Ohio. Patent 2,018,363. 

Apparatus for Electric Welding. Conrad 
Louis Pfeiffer, ~~ Ill., assigned to 
Western Electric Co., Inc. Patent 2,018,379. 

Forming and Milling Tool for Dies. Wil- 
liam J. Hogg, Cleveland, Ohio, assigned to 
the National Acme Co. Patent 2,018,523. 

Control System for Electric Welders. 
James V. aputo, Girard, Ohio. Patent 
2,018,646. 


Processes 


Method of Making Sheet Metal Caps. Ed- 
ward H. Johnson, Toledo, Ohio, sougnet to 
the Closure Service Co. Patent 2,018,022. 

Salsoets, Means. Harold W. Birk, East 
Hartford, Conn., assigned to Ralph M. Birk 
and Ufa E. Guthrie. Patent 2,018,117. 

Method of Flash Butt Welding. Masaji 
Ito, Sumaura-Dori, Suma-Ku, Kobe, Japan, as- 
signed to Kabushiki Kaisha Kawasaki Zosen- 
a Dockyard Co., Ltd. Patent 

Electroplating Upon a Metallized Surface. 
Alexander G. Russell, Red Bank, N. J., as- 
signed to Bell Telephone Laboratories, Inc. 
Patent 2,018,471. 
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Non-Metallic Gears and Pinions 


Preferred Pitch 


The pitch of the gear or pinion 
should bear a reasonable relation to 
the transmitted horsepower and speed, 
or to the applied torque. 

Two preferred pitch tables are given, 
their choice being optional. Table I 
is based on the horsepower load at a 
given pitch line velocity, while Table 
II is based on the applied torque. 

The torque used in Table II is the 
pounds torque at a 1-ft. radius, which 
for any given horsepower and speed 
can be obtained from the formula: 


5252 hp. 


r.p.m. 


These preferred pitch tables are ap- 
plicable to both rawhide and phenolic 
laminated materials. 


ro Sizes 


For plain phenolic laminated pin- 
ions, i.e., without metal end plates, a 
drive fit of 0.001 in. per in. of shaft 
diameter should be used. Above 2.5 
in. diameter shaft, the fit should be 
constant at 0.0025 to 0.003 in. 

Where metal reinforcing end plates 


(Design and Application) 


Adopted as recommended practice by the 
American Gear Manufacturers Association 


are used, the drive fit should be of the 
same standard as used for metal. 


Relation of Bore to 
Pinion Diameter 


The root diameter of the pinion of 
phenolic laminated type should be 
such that the minimum distance from 
the edge of the keyway to the root 
diameter shall be at least equal to the 
depth of tooth. 

For rawhide pinions, this point is 
covered under the A.G.M.A. “Adopted 
Standard for Rawhide Gears,” revision 
of 1933. 


Keyway Stresses 


On a plain phenolic laminated gear 
or pinion, the keyway stress should not 
exceed 3,000 Ib. per sq.in. 

The keyway stress being calculated 
by the formula: 

33,000 X hp. 
Ss = 
PLS X A 

If the keyway stress formula be ex- 
pressed in terms of shaft radius and r.p.m. 
it would read: 

63,000 X Ap. 
Ss =— 
r.p.m.XrxXaA 


S = Unit stress, lb. per sq.in. 
hp. = Horsepower transmitted 
PLS = Peripheral speed of shaft in ft. 
per min. 
A = Area of keyway in pinion, in 
sq.in. Length by height. 
r = Shaft radius. 


When the design is such that the 
keyway stresses exceed 3,000 Ib. per 
metal reinforcing end plates 
may be used. Such end plates should 
not extend beyond the root diameter 
of the teeth. The distance from the 
outer edge of the retaining bolt to 
the root diameter of the teeth shall 
not be less than a full tooth depth. 

The use of drive keys should be 
avoided, but if required, metal end 
plates should be used on the pinion to 
take the wedging action of the key. 


sq.in., 


Mating Gear 


The mating gear should be of cast 
iron or hard steel. Soft steel, brass 
or soft bronze should be avoided. The 
teeth should be cut and in good condi- 
tion for best results. 

For phenolic laminated pinions, the 
face of the mating gear should be the 
same or slightly greater than the pin- 
ion face. 


Table Il 











Up to 
Hp. 1000 P.L.V.* 
Rating D.P. 
Yto 1 8 tol0 
l me 2 oy ee ae 
Se 3 . = = 
s * gg - 
7%“ 10 os 
10 6 (15 Ss ~- © 
ww = @ ae“ $s 
25 “ 60 2 “* 2% 
60 ‘“ 100 134“ @ 
100 “ 150 iw“ 134 


1000 to Over Torque in 
2000 P.L.V. 2000 P.L.V Ft.-Lb. 
D.P. D.P. D.P Min. Max. 
10 tol 12 tol6 16 1-2 
s * 10 “12 12 2-4 
: * s Ss “Bp 10 4-8 
6 a 7 * 8 8 8-15 
5 . 6 6 7 6 15-30 
4 5 5 6 5 80-50 
a. ~~ © 4 5 4 50-100 
2“ 3 i & 3 100-200 
2 “* @ 24“ 3 al, 200-450 
iz“ @ 2 * 2% 2 $50-900 
1% 900-1,800 
] 1,800-3,500 





*Pitch line velocity. 
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10,000,000 HOLES 


BEN CLARK 


A rush contract for 2,500,000 bake- 
lite buttons necessitated a lot of hurry- 
up work to get equipment ready. Gang 
molds were made up and the molding 
process started. 


The first 100,000 buttons were de- 
livered to the customer on time, but 
were promptly returned because of a 
thin web A, near the middle of the 
holes, which would cut the threads 
holding the buttons. 


As all the molds were made and as 
it was evident that this condition 
would become worse as the work pro- 























Close-centered holes in 
reamed by using this special multiple-spindle fixture 
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gressed, it was decided to add an oper- 
ation to ream the holes. Reaming one 
hole at a time was too slow, so a multi- 
ple drill head was made up. 


The holes were % in. in diameter on 
Ys-in. centers. The centers were en- 
tirely too close for gears to last any 
length of time. The spindles B were 
made from *s in. drill rod, turned to 
#o-in. diameter where they fitted in 
their bearing holes. They had a ¥e-in. 
hole in their lower end to receive the 
reamers and two 1s-in. holes in their 
upper end to receive the yokes C. These 
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bakelite buttons were 


were made of xs in. drill rod, with the 
ends tinned and sweated in place. 
After the yokes C were assembled in 
the spindles, a few thousandths was 
turned off the diameter at D so that 
the spindles would clear each other. 


A jig was used to drill the yoke holes 
in the spindles, the shafts E, and the 
gears F, and a bending fixture was 
made to form the yokes D. All yokes 
were tinned and sweated into their re- 
spective positions to complete a univer- 
sal joint drive from the gears to the 
spindle. 


Four #2-in. holes on * in. centers 
were bored in the lower end of the 
housing G. Housing H was bored to 
receive the shafts of the four gears F 
and the driving gear J. The two hous- 
ings were held together by screws. In- 
dividual drill thrust was taken on fiber 
washers K and the whole thrust on 
fiber washer L under collar M. 


The stem of gear J was held in the 
drill chuck so that the chuck jaws 
thrust against collar M, and rod N 
rode in a guide fastened to the drill 
press column. 


Oilers O were inserted in the top of 
the gear shaft holes and an oil hole P 
was drilled to lubricate the shaft of 
gear J. As it was apparent that excess 
oil would go to the lower part of hous- 
ing G, no other provision was necessary 
to lubricate the reamer spindles. 


A Potato For Sweating 
The xs-in. left-hand flat reamers Q 


were made of high-carbon steel and 
hardened in mercury. Their ends were 
tinned, and they were sweated into 
their spindles. To prevent drawing the 
temper, the cutting ends were inserted 
in a raw potato while a blow torch was 
used. to sweat their shanks into their 
spindles. When the reamers became 
dulled, an extra set was inserted, and 
the dull reamers were reground. The 
reamers were made to cut left-hand 
because the gear train reversed the 
direction of the spindles. 


From 3,000 to 4,000 buttons could 
be reamed between sharpening of the’ 
reamers, and about 100,000 could be 
reamed before the yokes C wore so 
much that they had to be renewed. 


A work-holding fixture R and a pan 
S were fastened in position on the drill 
press table. The buttons were placed 
in the pan S and fed by hand, either 
side up, into the fixture. The drill press 
spindle was held up by a spring and 
the feed was operated by a foot lever. 
This enabled the operator to use both 
hands to move the buttons into and 
out of the holding fixture. 
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A Gage for an Undercut 
FRANK HARTLEY 


The purpose of the gage illustrated 
is to gage the undercut surface A, in 
the work indicated by heavy dotted 
lines, within specified limits in rela- 
tion to the two holes B and C, in 
which locating pins engage. The cut 
is gaged by the sliding block D, which 
is ground to a “go” dimension at F 
and a “not go” dimension at H, the 
block being held in contact with the 
stationary block J by the stud K 
through pressure of the spring L. 

In checking the cut, the inspector 
slides the gaging block from right to 
left by the stud K. The “go” surface 
must pass the surface to be gaged, 
while the “not go” surface must not. 

Since the undercut was made by a 
pair of interlocking cutters, a gage of 
this type may be open to the objec- 
tion that the surface to be gaged might 
be higher on one side than the other 


FROM 
PRACTICAL MEN 


because of possible variation in diam- 
eter of the cutters. However, as the 
cutters were ground while in place on 
the arbor, the gage was considered to 
be accurate enough for all practical 


purposes. 


Indicator for Use on 
Large Squares 
Cc. M. CONRADSON 


While small squares can be used at 
the bench by the “squint” method, 
that method is unsatisfactory in us- 
ing large squares on stationery work 
in the uncertain and generally deficient 
light on the erecting floor. The tissue 
paper method is clumsy and while 
good work can be done by it, it is 
wasteful of time. 

The illustration shows a slider at A 
that can be moved up and down the 
blade of the square. Springs are pro- 
vided to keep the slider in close con- 
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With the work located by pins engaging the holes, the undercut is gaged “) ‘ 


by a sliding block on which “go” and “not go” dimensions have been ground 
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tact with the front edge of the square 
blade and to prevent it from sliding 
down of its own weight. The slider 
carries a dial indicator, the spindle of 
which is long enough to project be- 
yond the front edge of the square 
blade. 

In use, the square is moved so that 
the indicator spindle contacts the work 
to be squared and is held in that posi- 
tion while the slide is moved up or 
down the square blade, as required. If 
the indicator reads the same at all 
positions of the slider, the work is 
square. 
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The dial indicator is carried on a 

slider that can be moved up and down 

the square blade. With the indicator 

spindle in contact with the work, if 

the reading does not change as the 

slider is moved up or down, the 
work is square 


Safety in Handling Lathe 
Chucks 


FAY E. CLARKE 


The article by Oliver Mann (AM— 
Vol. 79, page 565) concerns a subject 
of vital importance, as there is a real 
hazard in handling lathe chucks. 

I would suggest the use of a wooden 
block about four or five inches wide 
and long enough to reach the inner 
V’s. Both ends should be notched to 
fit between the inner edges of the 
opening in the lathe shears, and the 
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With this block on the lathe bed and 

under the chuck, the chuck can be 

unscrewed frem the spindle by running 
the lathe backward 
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top should be hollowed out to the same 
radius as that of chuck body, as shown 
in the illustration. 

The thickness of the block should be 
such that after the notches have been 
cut, the chuck body will fit snugly in 
the part that has been hollowed out. 
Such a block is more easily placed than 
is the blank center described by Mr. 
Mann. 

In removing the chuck from the 
spindle by running the lathe back- 
ward, it will rest on the block as soon 
as the threads are disengaged. In 
mounting the chuck on the spindle, it 
is placed on the block and it is then 
a simple operation to slide both block 
and chuck up to the spindle. 


CHARLES C. TOMNEY 
Chiet Tool Designer, 
Carrier Engineering Corporation. 

A piece of wooden beam or a block 
A is guided on the inner edges of the 
lathe shears by the cleats B, and is 
hollowed out on top to the same radius 
as that of the chuck. 

In unscrewing the chuck, it is sup- 
ported by the block as it leaves the 
threads on the spindle nose. To screw 




















When the chuck is to be unscrewed 

from the spindle, the block is placed 

under it so that it cannot drop as it 
comes off of the threads 


on the chuck, it is placed on the block 
and both block and chuck are moved 
by traversing the carriage until the 
chuck is up to the spindle nose. The 
spindle is then rotated by hand to 
screw on the chuck. 

One advantage of this device is that 
it is not necessary to remove the live 
center and insert the blank center de- 
scribed by Mr. Mann. 


MICHAEL AXLER 


If there is an unfinished job in the 
chuck when it must be removed from 
the spindle, how can the blank center 
be inserted in the spindle before un- 
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screwing the chuck from the lathe? 

To prevent accidents in handling 
chucks, we use the device illustrated. 
A board placed on the lathe bed has 
cleats underneath to guide it, and 
cleats on top beveled to 45 deg. to pre- 
vent the chuck from rolling off. The 
thickness of the board is such as to 
leave a clearance of about 1/32 in. be- 
tween its upper surface and the bottom 
of the chuck. 

With the board on the lathe bed and 
under the chuck, when the chuck is 
unscrewed it rests on the board, from 
which it can be removed without dan- 
ger of injury to the operator’s fingers. 

To put on the chuck, it is placed on 
the board and both board and chuck 
are slid along the lathe bed until the 
chuck is up to the spindle nose. It is 
then an easy matter to rotate the spin- 
dle by hand until the chuck is screwed 
home. 
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This board placed under the chuck and 
guided by the inner edges of the lathe 
shears, prevents the chuck from drop- 
ping as it is unscrewed from the spindle 


Calculating Tap-Drill Sizes 


oO. D. BRADSHAW 
Fredericton, N. B., Canada 


The formulas in the articles under 
the title given above by J. Ed. Gal- 
braith (AM—Vol. 78, page 797) and 
William S. Rowell (AM—Vol. 79, page 
302) are simple and give the desired 
results. 

In commercial practice, 75 per cent 
of full thread is considered standard, 
but the formula given by Mr. Rowell 
calls for a tap drill for a full thread, 
leaving a chance for error in selecting 
a drill for 75 per cent of full thread. 

I have found the following rule to 
be very simple and to give the size of 
the drill within a few thousandths of 
that given in the tables for 75 per cent 
of full thread: Subtract the pitch of 
one thread from the diameter of the 
tap and the remainder is the size of 
the drill for 75 per cent of full thread. 


Example: Wanted a drill for a 34- 
in. tap having 10 threads per in. Then, 

Diameter of tap = 0.750 in. 

Pitch of one thread = 0.100 in. 

0.650 in. = 

size of drill for 75 per cent of full 
thread. 

This is within 0.00625 in. of 4 in., 
which is the size given in the tables to 
be found in most handbooks. 


Calipering a Three-Point 
Diameter 
JOHN NYBERG 

If H. Moore (AM—Vol. 79, page 
331), had mounted the work on a stub 
mandrel, close to the faceplate, and 
attached a block, as at A, to the face- 
plate diametrically opposite one of the 
vanes, as shown in the sketch, when a 
cut was taken over the vanes it would 
also be taken over the outside of the 
block. Then he would have had no 
difficulty in calipering the work by 
ordinary means. 

After the first piece was finished, the 
block could have been used as a gage 
to set the tool for the next piece. 

















The work can be calipered over the 
block and the vane opposite 


Pins in Replaceable Parts 


HARRY LITTLE 


Taper pins are often retained in their 
holes by riveting the small ends, as at 
A, while straight pins are riveted over 
at both ends, as at B. In either case 
considerable effort is required, and 
there is more or less danger of marring 
the work with the hammer. 

A simple and reliable method of re- 
taining straight pins is to use pins 
shorter than the length of the holes 
and to prick punch the metal around 
both ends of the holes in two or more 
places, as at C. Or a cup-end punch 
can be used in place of the prick 


AMERICAN MACHINIST 









































Either taper or straight pins securing 

collars or other parts to shafts can be 

prevented from coming out due to 
vibration by any of these means 


punch. It will close in the ends of the 
holes with one blow of the hammer. 
The advantage of this latter method is 
that the pins can be driven out with a 
drift slightly smaller in diameter than 
that of the hole. 


A Recessing Tool for 
the Turret Lathe 
HENRY BAUER 


Referring to the article by Don R. 
Hammitt under the title given above 
(AM—Vol. 78, page 453), we have 
been using a similar recessing tool with 
some refinements for several years. 

In addition to the stop screw A for 


tool is also provided with the helical 
pull spring C to return the pivoted sec- 
tor to the starting position when the 
operating lever is released. Tools hav- 
ing either round or rectangular shanks 
can be held in the bushings D and F, 
respectively. 


Indicator Attachment for 
the Surface Grinder 
CHARLES WESLOW 

Here is a handy little gadget for 
attaching an indicator to the surface 
grinder. The device A is made from 
vs-in. cold-rolled sheet steel and is 
casehardened. It is attached to the 
wheel guard by the thumbscrew B 
which is to be found on the wheel 


guards of nearly all surface grinders. 
The indicator is attached to the de- 
vice by a screw through either one of 
the holes C or D and is secured by 
the thumbnut F. Thus it can be set 
to any desired angle. 

Since the faces of magnetic chucks 
are likely to be worn out of true, due 
to work being continually slid off of 
them, work ground on them will often 
not be parallel with the bottom nor 
square with the ends that have pre- 
viously been ground. 

To avoid trouble from such a 
cause, I clamp the beam of a small 
square to one end of the work, the 
blade being uppermost and extending 
in the lengthwise direction of the 
table, as at H. Then with the at- 
tachment and the indicator in place, 
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limiting the depth of the recess, as in | 
Mr. Hammitt’s tool, our tool is pro- 
vided with the stop screw B. This 
prevents the pivoted sector from being 4° 
pushed back far enough to permit the 
back of the tool to score the work as Whee/ = 
the tool enters or leaves the hole. The F. 
An additional stop screw prevents Oo H 
the tool from scoring as it enters or . Maanetic chuck 
leaves the hole. A spring pulls the Indicator : 
pivoted sector back to the starting 
position when the operating lever 
is released 
With both the square and the indi- 
-D F cator set as shown, traversing the table 
opeigematy will indicate whether or not the work 
pe geen ——— 4 will be ground square with the ends 
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the wheelhead is lowered until the in- 
dicator button contacts the upper 
edge of the square blade. The table 
is then traversed, moving the square 
blade under the indicator button. If 
the indicator reading is the same at all 
points of the blade, then the work 
is so set that when it is ground it will 
be square with the ends. If, however, 
the reading varies at different points, 
then one end of the work must be 
shimmed up until the reading does not 
vary as the table is traversed. 

By indicating the work in this way 
I save a lot of worry in wondering if 
the work will be square with the ends 
after I have finished grinding. I know 
it will be square because the indicator 
has told me so. 
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New Use for Discarded 
Elevator Buckets 


K. B. HUMPHREY 


Discarded buckets from belt type 
elevators make excellent bins for hold- 
ing small parts, such as screws, nuts 
and washers. They come in lengths of 
from 3 to 20 in. or more, and the holes 
for the rivets that originally held 
them on the belt are just right for the 
screws for attaching them to the wall. 

The fronts are sloping and the bot- 
toms are rounded, making it easy to 
pick out small parts that are stored in 
them. They are equally convenient for 
the job shop and the home workshop. 
Almost any feed mill or grain elevator 
has a few old buckets that can be had 
for the asking. 

The illustration shows a stack of 
bins made by screwing a number of old 
buckets to the wall. 


Bins for small parts consist of old 
elevator buckets screwed to the wall 


Non-Rolling Rollers 
FRANK C. HUDSON 


The method of making non-rolling 
rollers roll, as described by Ralph W. 
Dicely (AM—Vol. 79, page 534) is an 
interesting and logical application of 
the needle bearing. If, however, he 
had simply coated the recessed part 
of the stud with a good grease, he 
would not have needed the rubber 
band to hold the rollers in place. This 
was an old trick in assembling ball 
bearings in the bicycle days. Just 
stick the balls, or rollers, in the grease 
and they stay in place while being as- 
sembled. They are also lubricated for 
some time. This is particularly useful 
where the bearings are in places not 
readily accessible. 
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John R. Godfrey 


Jogging or Inching? 


We have gone a long way in stand- 
ardizing parts of machines, but we 
still have a rather weird assortment of 
names for things mechanical or for 
operations. Many machines, now that 
they have grown in size and weight, 
have mechanical means for “jogging” 
or “inching” the tool or the work dur- 
ing the setting up process. 

In the old machines we used to 
“jog” it or “inch” it by hand or a tap 
of the fist. Now we only have to 
touch a button and some electric 
doodad does it for us. It’s the right 
way to do it, of course, but can’t we 
find some suitable name for it—or at 
least one name that covers both rotary 
and sliding movements? 


Tensioning Wire by Driving a 
Motor 

I saw a clever coil winding machine 
the other day. The coil spool was 
driven from a motor shaft while the 
coil of wire was on the shaft of another 
motor with idler pulleys between the 
two motors. When the coil spool motor 
is started the second motor acts as a 
generator resistance and gives the de- 
sired tension on the wire. Should the 
operator wish to reverse the spool he 
simply switches current on the resis- 
tance motor and winds any desired 
amount of wire back on the coil. It is 
quite possible that this same arrange- 
ment may have other applications. 


Scale—Removing or Preventing 


Problems bob up unexpectedly in all 
industries. One concern that used 
sand blast to remove scale due to heat- 
treating had to abandon it. They 
tried pickling, which affected the 
threads, and wire brushing, which was 
not satisfactory. Now they are con- 
fronted with two “outs.” One is to 
find a way of dissolving or removing 
scale without damaging the threads, 
and the other is to heat-treat without 
letting the scale form. So now they are 
investigating both possibilities, hoping 
that the latter may be the solution. 


Single Point Tools 


Both tools and shop methods seem 
to go in cycles, as well as business de- 
pressions and styles in bonnets. The 
interesting growth of single point bor- 
ing brings to mind the old “fly-cutter” 
on which the toolmaker of forty years 


ago depended when he wanted a true 
hole. This was, however, not a pro- 
duction tool, even in those days, largely 
because we didn’t have the machines or 
the cutting tool materials that are now 
available. So the reamers have had a 
long inning, are still very much in 
evidence, and will be with us for quite 
a while. But the reversion to single 
point tools, not only for accuracy but 
for economical reasons too, is an in- 
teresting development. Even more in- 
teresting perhaps is the use of the sin- 
gle point tool in what is virtually a 
hollow mill on high production work. 
Cemented carbide tools have had an 
important part in bringing about this 
change. 


Shop Temperatures 


A fairly uniform temperature is more 
important than many realize. The old 
plan of letting the shop cool down at 
night so that the men had to wear 
gloves and overcoats in the morning 
had many drawbacks. This not only 
caused discomfort and sickness, but de- 
layed the work far more than the value 
of the fuel saved. In these days of 
close fits such a practice would be ruin- 
ous. At least one shop that works to 
very close limits maintains a prac- 
tically uniform temperature both day 
and night. Some inspection rooms are 
also very fussy about the temperature 
and keep them glassed in and uniform, 
usually at 68 deg. The shop mentioned 
as keeping the shop warm at night 
claims that it makes practically no 
difference in fuel cost as compared with 
warming a cold shop up to 68 deg. in 
the morning. 


Too Much of a Good Thing 


It seems to be natural to overdo 
matters in almost any line. When you 
feel bad and the doctor gives you pink 
pills marked “take one every hour” 
you are likely to feel that if one is 
good two are better—not always with 
good results. 

The same thing happens in the shop. 
A man wants a specially tight shrink 
fit and so doubles the allowance, plus 
a little for good measure. He uses 
0.010 on a 8-in. hole with a thin wall. 
It goes together all right, but drops off 
when it cools down. He thinks it must 
be the fault of the steel, but he has 
stretched the metal beyond the elastic 
limit so the piece with the hole doesn’t 
grip the shaft when it cools down. With 
a thin wall it is safer not to go beyond 
the old rule of “a thousandth per inch 
of diameter.” And if the wall is too 
thin it may not be a bad notion to 
pin or braze it in addition. 
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Cincinnati No. 2 L-Type 
Universal Miller 


A toolroom miller especially designed 
for job-shop quantities of the average 
type of milling machine work, the No. 
@ L-Type Universal Miller, announced 
by Cincinnati Milling Machine and 
Cincinnati Grinders, Inc., Cincinnati, 
Ohio, has fifteen spindle speeds rang- 
ing from 23 to 1,200 r.p.m., arranged 
in approximate geometrical progression. 
Selection of speeds is by means of two 
levers located on the left side of the 
column and within easy reach of the op- 
erator. 

Feed rates are selected by shifting 
two levers on the lefthand side of the 
knee. Twelve feeds are available, the 
longitudinal travel ranging from 34 to 
30 in. per min. A lower feed series 
can be obtained. Feeds may be en- 
gaged from the front or rear working 
position, while the spindle is station- 
ary, running, or actually under cut. 


A 3-hp. motor inclosed in the column 
drives the machine through V-belts 
which are adjusted for stretch and 
wear by means of the hinged motor 
base. Complete accessibility of the 
motor is obtainable by opening the 
hinged cover on the rear of the column. 

Power rapid traverse is available in 
six directions, the longitudinal travel 
being at the rate of 100 in. per min. 
Immediately upon release of the rapid 
traverse lever, the motion of the unit 
under consideration changes to a feed 
rate. 

Direction of spindle rotation may be 
reversed by means of the motor revers- 
ing lever on the side of the column, 
which starts, stops and reverses the 
motor. An interlock prevents the 
motor from being started again until it 
has actually stopped and reversed di- 
rection. 





Racine “Oil-Cut” 
Metal Cutting Machine 
The Racine Tool & Machine Co., Ra- 


cine, Wis., has placed on the market a 
metal cutting machine using hydraulic 
feed and control. The hydraulic unit 
is complete in itself, comprising a pis- 
ton pump, single control lever, and two 
graduated dials for feeds and pressures. 
This entire unit is a sub-assembly, 
easily removable. No pipe or connec- 
tions are employed. No leakage of oil 
can occur, as the few exposed bearings 
are so arranged that oil from the bear- 
ings is drained back to the reservoir. 

A built-in, three-speed transmission, 
with hardened steel gears, is inclosed 
and runs in oil. Saw frame has unusu- 
ally broad bearing areas, so widely 
spaced that the pressure of the blade 
centers the frame above the work. 

Capacity is 6 x 6 in. square, or 65% 
in. round with vise straight, and 44% x 
65g in. with vise set at 45 deg. for 
angle cutting. The slotted table al- 
lows chips and compound to fall 
through into the chip pan away from 
all moving parts. Machines are belt 
driven or motor driven. Motor used is 
1% hp., and drives through two V- 
belts. 

Cutting rate of 3 to 4 sq.in. per 
min. is claimed in cutting cold-rolled 
steel. The flexible hydraulic feed auto- 
matically adjusts itself to pressures 
built up against the blade, so that in 
cutting a round bar the feed is in- 
creased at the beginning and end of 
the cut, resulting in fast cutting. 


Left—Designed for job shop quantities of the average 


type of milling work, the No. 2 L-Type universal miller 
has fifteen spindle speeds, ranging from 23 to 1200 r.p.m., 
in approximate geometrical progression 


Below 
feed which regulates itself automatically to the size and 
shape of the work, the Racine “Oil-Cut” offers high 
speed cutting for production and general shop service 


Equipped with a self-compensating hydraulic 
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Michigan Finishing Machine 
for Internal Gears 


gear teeth coincide, and 








A finishing machine operating on the 
same fundamental “shaving” principle 
as its crossed-axes machine for finish- 
ing helical and spur gears, has been 
developed and placed in production by 
the Michigan Tool Co., 7171 E. 6 Mile 
Road, Detroit, Mich. The develop- 
ment has come about as a result of a 
demand for methods of finishing in- 
ternal gears to the same accuracies and 
quietness as in the case of modern 
helical gears, and has resulted partly 
from the spreading use of “overdrives” 
in automobile transmission, where ex- 
treme quietness is demanded. 

While special purpose in character, 
the machine is quite flexible in that the 
pot-chuck in which the internal gear 
is mounted is fitted with adapters which 
can be varied to take virtually any 
normal size of internal gear. 

The laminated or serrated cutter is 
mounted on a vertical arbor, which in 
turn is mounted in an eccentrically 
driven holder. As the cutter arbor 
rotates—driving the internal gear which 
is free to turn with its adapter on 
roller bearings—the arbor holder slowly 
rotates eccentrically so that the arbor 
itself moves gradually on an arc, ap- 
proaching the internal gear. As it 
moves on this arc the cutting teeth 
thus feed outward and into the inter- 
nal gear teeth. 

At the center point of this arc, rep- 
resenting the closest approach of the 
arbor to the internal gear, the pitch 
circles of the cutter teeth and internal 
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the maximum depth of 
cut has been reached. 
The cutter continues 
beyond this point, the 
are again moving away. 
At the end of the travel 
on this are, the machine 
automatically reverses 
and the arbor travels 
back through the same 
are. It will be noted 
that on the forward 
travel the flanks on the 
back side of the internal 
gear teeth are finished, 
while on the reverse 
travel the flanks on the 
forward side of the teeth 
are similarly shaved. 
Axes for the arbor and 
for the internal gear are 
at an angle to each 
other, this angle being 
readily adjustable for 
either large or minute amounts. Usually 
there is a 5-deg. difference in helix 
angle between the cutter and the gear 
teeth. Crossed axes result in a relative 
“sliding” motion of the cutter and work 
teeth, lengthwise of the tooth, thus pro- 
ducing the “shaving” action diagonally 
across the flank. Length of arc is also 
adjustable, together with the rate of 
feed and location of automatic stop 
and automatic reverse. The table car- 
rying the pot-chuck is adjustable to 
provide for varying center distances 
with different gears. All adjustments 
involving tooth form can be checked 
either by the graduations provided, or 
through the use of a sine bar. For fine 
pitches laminated cutters work best. 








Adapters used in the pot chuck 
fit any normal size internal gear 


American 
Toolroom Oven Furnace 


Low gas consumption of the No. 16-F 
toolroom oven furnace, announced by 
the American Gas Furnace Co., Eliza- 
beth, N. J., is due mainly to the new 
type of insulating refractory lining 
which is employed. This lining weighs 
about half as much as fire clay lining 
and has six times the insulating prop- 
erties. This means a saving in heating 
up time as well as in gas consumption. 

A one-valve control feature gives 
regulation of the input over the entire 
operating range, with a turndown ratio 
of six to one. The ratio of air to gas 
input can be adjusted by means of the 
ratio cock to give any desired furnace 
atmosphere. 

Welded sheet steel and angle iron 
casings, with cast front and back 
plates, provide sturdy construction. A 
self-sealing door mechanism assures a 
tightly sealed door without producing 
undue wear of the door and the front 
bricks. Observation window permits 
view of the interior of the furnace. 

These furnaces are regularly supplied 
for operation in the 1,500 F. range. 
Their construction and burnering is 
such, however, as to permit operation 
over a temperature range from 1,200 
to 1,800 F. 

This, furnace operates using gas at 
line pressure and air at a pressure of 
1 lb. per sq.in. It is also furnished 
to operate efficiently using air at pres- 
sures as low as ¥% Ib. per sq.in. 
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Monarch Adopts Cam-Lock 
Flanged Spindle Nose 


The Monarch Machine Tool Co., 
Sidney, Ohio, has announced the adop- 
tion of the new American Standard 
cam-lock flanged spindle nose, as op- 
tional equipment on all sizes of engine 
and toolroom lathes from 12 to 18 in. 

Advantage of the cam-lock type of 
spindle nose lies principally in the ease 
and quickness with which chuck plates 
and fixtures can be clamped to or re- 
moved from the flange. Operators can 
quickly clamp a chuck, plate or fix- 
ture to the spindle, by using a square- 
end T-wrench that is furnished with 
each machine. Chuck manufacturers 
are now in a position to furnish steel 
bodied chucks machined to fit directly 
to the cam-lock flanged spindle nose, 
without the use of an adapter plate. 


Federal Model 95 
Clear Vision Indicator 


Although the Model 95 clear vision 
indicator, announced by the Federal 
Products Corp., 1144 Eddy St., Provi- 
dence, R. 1., can be used for laboratory 
purposes, it is rugged and mechanically 
suited for shop use, either production 
or inspection. The dial is in 0.00005 
in. graduations and gives both plus and 
minus indications. Jewel bearings are 
used. Overall size is 64% by 3% in. 
Weight, 12 ounces. 
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Springfield 
Heavy-Duty Engine Lathe 














Designed to take heavy cuts with 
high-speed steel and high-speed cuts 
with tungsten-carbide, this heavy-duty, 
20-in. ball bearing, geared-head engine 
lathe, manufactured by the Springfield 
Machine Tool Co., Springfield, Ohio, 
has a sixteen-speed headstock of mas- 
sive design with either helical or spur- 
gear trains. A pump sprays oil over 
the gears, shafts and bearings. The oil 
reservoir, instead of being located in 
the bottom of the headstock, is now 
carried in the first pocket of the bed, 
oil being pumped through filters. 

Reversing mechanism for the lead- 
screw is mounted on the rear of the 
headstock and can be readily examined; 
a feature of this design is that it al- 
lows much heavier gears and shafts to 


be used. A heavy-duty gearbox is at- 
tached, giving 36 changes of threads 
and feeds, including 11%. 

Apron is of new design with a front 
plate which can be removed, thereby 
allowing examination of all working 
parts. It also allows for complete box 
construction of this unit, making for 
greater strength and accuracy. 

Carriage and compound rests have 
been made long and broad with ample 
bearing surfaces to carry exceedingly 
heavy pressures. This feature is also 
available in the tailstock. The bed is 
in proportion to. all other units and 
weighs 290 Ib. to the foot, and is 20% 
in. across the vees. A 10-hp. motor is 
used. Weight of a machine with 10 ft. 
bed is approximately 9,000 Ib. 





Diehl Electric Grinder 


A flat face on the motor housing of 
the Diehl electric grinder, announced by 
the Diehl Manufacturing Co., Eliza- 
bethport, N. J., permits the grinding of 
increased work lengths. This grinder 
is easily portable, though it is provided 
with a cast-iron base which eliminates 
the need for fastening the grinder to 
the bench or table. Rubber insulating 

















feet minimize the noise and vibration 
of grinding. 

Heavy steel wheel guards afford 
maximum protection to the operator 
and are adjustable to permit work over 
the entire circumference of the wheels. 
Adjustable steel toolrests compensate 
for wheel wear and may be set in any 
grinding position. This grinder is fur 
nished with two grinding wheels, 6 x 54 
in., one coarse grain and the other fine 
Motor is totally inclosed and rated at 
1 hp., 3,450 r.p.m. for 110 volts, 60 
or 50-cycle a.c. Overall dimensions of 
this grinder are: height, 10% in.; 
length, 12% in.; width, 84 in. Net 
weight 38 Ib. 

Shaft attachments for drilling, sand- 
ing and buffing greatly increase the use- 
fulness of the grinder. They include a 
work arbor with drill chuck on which 
can be mounted a sanding drum, sand- 
ing disk, cotton buffing wheel or wire 
scratch wheel. The drill chuck is of 
the three-jaw type and takes drills up 
to 14 in. diameter. 
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Denison Hydraulic Press 





The Denison Engineering Co., Dela- 
ware, Ohio, recently designed and built 
a 100-ton hydraulic press which is in- 
stalled in an Eastern plant and used 
for straightening shear blades, steel 
plates and ploughshares, as well as for 
certain hot-forming operations. 

This press is equipped with a welded 
steel frame, designed and built by 
Lukenweld, Inc., Coatesville, Pa., from 
a special analysis of welding quality 
steel supplied by Lukens Steel Co. 
Welding was done with covered elec- 
trodes and under insurance welding 
control. Welded structure was furnace- 
annealed to eliminate any stresses 
which might have been introduced in 
the welding process. 

In the upper portion of the frame is 
a built-in oil reservoir containing the 
hydraulic oil supply. The hydraulic 
cylinder is fitted into the interior por- 
tion of the frame at the extreme upper 
front. Motor-driven hydraulic pump, 
together with the relief valves, by- 
passes and other auxiliaries, is mounted 
directly on the top of the frame. This 
self-contained feature, in conjunction 
with the comparatively light weight of 
the complete press, provides a high 
degree of mobility in the unit. The 
complete press weighs 23,000 Ib. 
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“Mirror Finish” 
for Timken Bearings 


The Timken Roller Bearing Co., Can- 
ton, Ohio, has installed special equip- 
ment to produce an improvement in 
surface finish on its bearings termed 
“Mirror Finish.” The “Profilograph,” 
a development of Dr. E. J. Abbott, 
Research Physicist at the University of 
Michigan, and a result of work done 
in connection with Timken Research at 
the University, is now used at the 
Timken Plant as a gage of “Mirror 
Finish” surfaces and consists essentially 
of a diamond point which acts as a 
tracer or detector moving over the sur- 
face of the specimen. To this is con- 
nected an optical system which magni- 
fies the movement of the detector. The 
vertical magnification is 2,000 times. 














General Electric 
Thickness Gage 


Permitting quick and convenient 
measurement of the thickness of por- 
celain enamel, paint or other non- 
magnetic materials which have been 
applied to or laid on flat sheets or 
plates of steel or iron, the electric 
thickness gage, announced by the Gen- 
eral Electric Co., Schenectady, N. Y., 
weighs only 7% Ib., complete, and can 
be used portably wherever a 110-volt, 
60-cycle power supply is available. 
Thickness of the material may be 
measured not only at the edges, but in 
the middle or any other place where a 
flat surface, slightly more than an inch 
in diameter, can be found. 

The instrument consists of a small 
indicating unit inclosed in a cast-alu- 
minum cabinet and a ¥%-lb. gage head 
connected to the unit by cable. When 
the face of the gage head is held in 
contact with the surface of the mate- 
rial to be measured, the thickness can 
be read directly on an indicating instru- 
ment on the front of the cabinet. 

Operation of the gage is based upon 
the reluctance of a magnetic circuit 
passing through a coil in the gage head 
and through the steel directly under 
the material. 

In use, the indicating instrument is 
first adjusted to read correctly with a 
known thickness of insulating material 
or a known air gap between the gage 
head and machine steel of the same 
kind, and of approximately the same 
thiekness as that used with the mate- 
rial being measured. It can then be 
used to indicate the thickness of 
enamel within the range for which it 
has been set. Thickness ranges of 1 
to 5, 2 to 10, 5 to 25, 10 to 50, and 20 
to 100 mils can be obtained. The sepa- 
rate scale on the indicating instru- 
ment is required for each thickness 
range. For measuring the thickness of 
non-magnetic metal plating on steel, 
and other materials of less than 1 mil 
in thickness, a unit of modified design 
can be obtained. 
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Landis Work Aligning 
and Indexing Fixture 


Designed for threading parts, which 
have a thread on each end, and which 
require alignment and concentricity of 
both threads, the fixture announced by 
the Landis Machine Co., Waynesboro, 
Pa., for use on its Landmaco threading 
machines, indexes automatically so 
that both ends can be threaded with 
one gripping. The application illus- 
trated was used for threading automo- 
bile tie-rods, but the set-up may be 
adapted to other work of a similar 
nature. 

In this application, the parts were 
made of steel forgings approximately 
15 in. in length, threaded on each end 
to a length of 154 in. The fixture pro- 
vides for maintaining concentricity of 
the pitch diameters of both threads 
and with the center line of the work 
within 0.005 in. 

Forgings are centered, and the sur- 
faces to be threaded, turned and ground 
previous to the threading operation. A 
ground V-block at the front of the 
work-holding fixture serves properly to 
locate and center the front end of the 
forging. Alignment of the rear end is 
obtained by means of a manually oper- 
ated dead center, which is under spring 
pressure, and which moves out of the 
way when the forging is clamped in 
position. 

With the work resting on a ground 
V-block at the front end and the rear 
end aligned with a center, the operator 
drops a self-compensating clamp on the 
work to hold it into position. A com- 
pensating wedge on the base of the fix- 
ture, actuated by the clamping device, 
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For use in_ threading 
parts which have a thread 
on each end and require 
alignment and _ concen- 
tricity of both threads, 
this fixture, in addition 
to providing for align- 
ment, indexes automatic- 
ally so that both ends 
can be threaded with one 


gripping 





moves over under the pad forged in- 
tegral with the bar and seats the bar 
firmly, thus maintaining the alignment 
established by the center. 


Upon completion of the first thread 
the carriage is withdrawn by means of 
the handwheel, the backward move- 
ment of the carriage automatically in- 
dexing the work-holding fixture 180- 
deg. A lock bolt automatically locks 
the fixture in position after each in- 
dexing. In this manner both ends of 
the work are threaded in one gripping. 


Blue Valley High-Speed 
Flanging Machine 


A high-speed flanging machine for 
flanging boilers and tank heads, either 
flat, bilged, concave or round, is an- 
nounced by the Blue Valley Machine 
& Manufacturing Co., Kansas City, 
Mo. This machine provides unusually 
high flanging speeds. Only one min- 
ute is required for making a 2%-in 
flange on a 12-ft. diameter flat head 
14 in. thick. 

All operations for flanging are per- 
formed through a centralized group of 
controls, located so that the operator 
has a clear view of the work at all 
times. When the flange is completed 
the working rolls and the center hold- 
down are backed off, releasing the 
work. Due to the arrangement of the 
rolls and controls, flanges are made 
without distortion or wrinkling in the 
finished head. 

Rolls are made of tool steel. All re 
volving parts are equipped with roller 
or ball bearings. Power for operating 
the machine is supplied by a 15-hp 
“Linc-Weld” self-protecting motor, sup- 
plied by the Lincoln Electric Co. 

Six sizes of flanging machines are 
available. They range in length from 
10 to 16 ft., in width from 18 in. to 
5 ft. and in height from 5 to 6 ft 
Capacity of the machines is from 30- 
gage thickness, 12-in. diameter to 5,- 
in. thickness and 20-ft. diameter. The 
six machines are powered by motors 
ranging from %4 to 15 hp. 

















High speed flanging machine capable of making a 2}-in. flange 


on a 12-ft. diameter flat head } in. 


thick in one minute 
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Ingersoll Zee-Lock 
Core Drills and Reamers 


The Zee-Lock cutter blade, an- 
nounced by the Ingersoll Milling Ma- 
chine Company, Rockford, IIl., has been 
applied to multi-blade boring tools. It 
fcrms an adjustable and renewable in- 
serted blade, core drill or reamer. Cut- 
ters may be reground to size by ad- 
vancing the blade radially one slot 
This moves the blade out only a part 
of a serration, minimizing the amount 
of regrinding to size. There are 8 to 
36 adjustments or resizings possible 
with one set of blades. 

Core drills are made either with a 
shank or in the shell type for use on 
separate arbor. Coarsely spaced 
blades in the core drills are set with 
rake and shear for free cutting. 

Reamers, in either shank or shell 
types, have more blades than the core 
drills. They are set straight or with 
negative shear angles and are irregu- 
larly spaced. 

Housings of the boring tools are of 
forged and heat-treated alloy steels. 
Cutter blades can be furnished in se- 
lected forged high-speed steel, super- 
cobalt high-speed steel, Stellite or 
tipped with cemented carbide. Other 
special boring tools are made with spe- 
cial piloting body design or in combi- 
nation with other boring, facing and 
hollow milling tools. 


Wahlstrom Tapping Adapter 
for Electric Drills 


Designed for increasing the useful- 
ness of Van Dorn and Black & Decker 
electric drills, this adapter announced 
by the Wahlstrom Tool Division of 
American Machine & Foundry Co., 5502 
Second Ave., Brooklyn, N. Y., elimi- 
nates the necessity of a reversible drill, 
the reversing action being built into 
the tapping unit. At the slightest back- 
ward motion, the tapper reverses. To 
attach the drill, the jaws of the chuck 
are opened in order to take the driving 
shank of the tapper; the adapter is as- 
sembled and the jaws of the chuck 
tighten. The device can be used in 
any position, because it is not of the 
friction-disk design. 

Bottom tapping is a feature of this 
tapper, because when the tap hits the 
bottom it remains stationary in the 
hole until released. With this Wahl- 
strom adapter, it is claimed that taps 
will last longer, and broken taps are 
practically eliminated, because they are 
never in reverse when starting to tap. 
The adapter weighs 21% Ib. Capacity 
is %4 in. in steel. 
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Lincoln “Realwear” 
Welding Cable 


Designed to meet conditions of ex- 
tremely severe wear and abrasion, the 
“Realwear” welding cable, announced 
by the Lincoln Electric Co., Cleveland, 
Ohio, consists of stranded, fine, tinned 
copper wire. Conductors are insu- 
lated with an especially developed rub- 
ber compound to provide firm adhe- 
sion between the cover and the rubber 
insulation. Woven cotton is securely 
joined to the rubber belt forming the 
cover. The cover is provided with a 
finish resistant to oil, grease and acid. 


Link-Belt Motorized 
P. I. V. Transmission 


For still greater range and flexibility 
of application, certain features of de- 
sign have been incorporated in the 
P.1.V. gear variable-speed transmission, 
announced by the Link-Belt Co., 910 
S. Michigan Ave., Chicago, IIl., which 
will permit the entire line to be fur- 
nished in the following combinations 
and sizes: Motorized, with motor 
forming an integral part of the unit; 
with or without speed reduction gear- 
ing; with horizontal or vertical box, 
and in five sizes up to 15 hp. capacity. 

Previously, P.I.V. units were avail- 
able in sizes up to 10 hp., with hori- 
zontal box only, and without reduction 
gear sets or integral motor feature. 

The operating principle, namely, a 
specially designed side-contact chain 
operating between adjustable-diameter 
wheels with radially-cut teeth, for 
transmitting the power positively from 
input to output shafts, remains the 
same as when the unit was originally 
introduced. 


General Electric 
Heavy-Duty Contactors 


For heavy-duty service, where con- 
tinuous operation is an essential factor, 
General Electric Co., Schenectady, 
N. Y., announces a complete line of d.c. 
contactors. 

Designated as CR2800 contactors, 
they are equipped with “rocker” bear- 
ings which are practically unaffected 
by wear, instead of with pin-type bear- 
ings requiring relatively frequent re- 
placement. 

The contactors are constructed of 
heavy cold-rolled steel and are designed 
to facilitate inspection of parts. All 
frames are drilled for mounting me- 
chanical and electrical interlocks so 
that these devices can be added after 
installation. 
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Hill Surface 
and Shear Blade Grinder 


Vertical spindle and compact con- 
struction of the vertical column and 
spindle mounting of the surface and 
shear blade grinder, announced by the 
Hill Clutch Machine & Foundry Co., 
6400 Breakwater Ave., Cleveland, Ohio, 
permits the grinding of flat surfaces to 
within 0.0005 in. By the use of two 
self-aligning ball-socket nuts, the wheel- 
head can be held in any position from 
the vertical to the maximum angle for 
grinding concaves within the maximum 
periphery of the grinding wheel. 

Table is hydraulically driven, a 
Vickers pump supplying oil under pres- 
sure to two opposing cylinders. Table 
speed is variable from 0 to 90 ft. per 
min. 

Standard wheel used is a 26-in. sec- 
tional type. Any type of sectional or 
ring wheel may be mounted on request. 
Rapid traverse, power feed using a 
geared motor, and hand feed for fine 
adjustments are provided. A _ dial 
graduated in thousandths of an inch 
indicates the speed. 

The spindle is Timken roller-bearing 
mounted, with ball bearing in the cen- 
ter of the spindle. Spindle speed is 600 
r.p.m. Coolant pump is of the direct- 
connected, motor-driven, vertical spin- 
dle type. Work capacity is 22-in. wide 
and ranges in length from 86 to 216 in. 


American Ful-Vue Goggle 


A goggle, similar to the well-known 
Ful-Vue spectacles in its appearance 
and in many of its design features, has 
been announced by the American 
Optical Co., Southbridge, Mass. Advan- 
tages of the new F3100, Ful-Vue 
goggle are its appearance and its com- 
fort, features which are expected to 
make it easier to enforce goggle pro- 
grams. 

For the customary nose-piece, the 
goggle substitutes pearl full-rocking 
nose-pads. Ear-pieces are of insulated 
flexible cable and are set high on the 
rim, removing obstruction to full side 
vision. Comfortable fitting is made 
possible by the adjustable nose-pad 
supports and by the universal swivels 
that allow the nose-pads to conform 
automatically to the contour of the 
nose. 

The Ful-Vue goggle is fitted with 
the new 6-curve, Super Armorplate 
lenses, capable of withstanding blows 
approximately twice as heavy as those 
which fracture standard lenses. The 
domed surface of the lens is effective 
in deflecting glancing blows. 
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Skilsaw Ball-Bearing 
Electric Drills 


Extending its line of electric drills, 
Skilsaw, Inc., 3341 Elston Ave., Chi- 
cago, Ill., announces two small drills 
and three large heavy-duty models. 

Designed particularly for assembly 
line work in the airplane, automobile, 
radio and refrigerator fields and in all 
other industries where fast drilling of 
holes up to 14 in. diameter is required, 
the ve- and %%-in., high-production 
Skilsaw drills are compact, light weight, 
and powerful. Only 7% in. long by 
3is in. diameter, the unit has a die- 
cast aluminum-alloy body to reduce 
weight. A feature of the drill is the 
design of the handle which has been 
centered below the body of the tool, 
balanced to give the operator con- 
venience of operation and freedom from 
strain. The handle is closer to the 
chuck and permits better pressure with 
a minimum of effort. Ball bearings 
are placed on the armature, interme- 
diate gear and spindle. A_ two-pole 
switch is enclosed in Bakelite. Both 
drills are available in speeds of 2,000, 
2,500, 3,000 and 3,700 r.p.m. 

The % in., 34 in. and 7% in. Skilsaw 
heavy duty drills are built for drilling 
and reaming. Ball bearing construc- 
tion permits smooth operation. There 
are two bearings on the armature, two 
on the intermediate gear and three on 
the spindle. This departure assures 
concentricity of spindle and bearings, 
compensating for both radial and 
thrust loads. Helical cut gears provide 
quiet operation. Housings are of die- 
cast aluminum alloy. On the %-in. 
and 34-in. models, a three-jaw geared 
chuck is furnished. The %-in. model 
is equipped with a No. 2 Morse taper 
socket. These three models represent 
a new achievement in drill construc- 
tion and deliver more power under 
load than is usual in tools of this type. 
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Gardner No. 24 
Horizontal Disk Grinder 


Redesigned with sturdier construc- 
tion and broadening of the work range, 
the No. 24, 53-in. horizontal disk 
grinder, announced by the Gardner Ma- 
chine Co., Beloit, Wis., is available in 
two types, one with a vertical built-in 
shaftless motor and the other driven 
by a flanged motor mounted in a hori- 
zontal position, driving the vertical 
spindle through spiral bevel gears. In 
both types, the machine — spindle 
measures 5.5 in. in diameter, and it 
carries a wheel-supporting flange or 
collar 24 in. in diameter. The rated 
load of the spindle thrust bearing is 
much greater than any load it may 
be called upon to encounter. 

Either machine is designed to carry 
heavy-duty Gardner “Wire - Lokt” 
abrasives, and is also designed to per- 
mit wet grinding when this is desirable. 
The separate settling tank is provided 
when used for wet grinding. Unless 
such a tank with suitable filters is 
used, it is impossible to prevent a great 
percentage of the chips and grindings 
carried in the coolant from being car- 
ried up on the abrasive member, thus 
interfering with the natural free cutting 
of the abrasive. These units take up 
a minimum of floor space. 


“CP” Two-Stage, Air-Cooled 
Compressors 


The Chicago Pneumatic Tool Co., 6 
East 44th St., New York, N. Y., an- 
nounces a line of two-stage, air-cooled 
compressors, offered in four capacities, 
85, 128, 171 and 256 c.f.m. Each size 
is available with an option of one of 
three types of drives; built-in motor, 
coupled or V-belt. 

Two air cylinders are used on the 
two smallest sizes and four on the 
larger sizes, cast in pairs. Their verti- 
cal, in-line arrangement permits using a 
separate crankpin for each connecting 
rod, locates all cylinders in direct path 
of a blast of cool air from the fan and 
simplifies piping. Air-cooling avoids 
the danger of water jackets freezing 
in cold weather. 

Force-feed lubrication throughout as- 
sures positive and controlled supply of 
oil for the cylinders and bearings. Full 
floating piston pins eliminate the pos- 
sibility of piston pin seizure and conse- 
quent scoring of cylinders. 

An air-cooled, finned intercooler, with 
sectionalized core and fan, which is V- 
belt driven from the compressor crank- 
shaft, cools the air between the stages. 
It also removes moisture. 
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Also available with a 
flanged motor mounted in 
a horizontal position on 
the side of the base and 
driving the vertical spin- 
dle through spiral bevel 
gears, the grinder as il- 
lustrated is powered by a 
vertical built-in shaftless 
motor 





General Electric 
Light Meter 


A light prescribing and measuring 
device, called the “Light Meter” has 
been announced by the General Elec- 
tric Co., Nela Park, Cleveland, Ohio, 
for making illumination appraisals. It 
is 214 in. square and 1% in. thick. On 
the front of the meter is a rectangular- 
shaped scale with a range from 0 to 75 
footcandles. The scale also indicates 
footcandle ranges for different seeing 
tasks. 

On the top of the meter is a rectan- 
gular light-sensitive cell protected by a 
glass cover plate. This cell is con- 
nected directly to a sensitive ammeter 
which is calibrated to read in footcan- 
dies. When the cell is exposed to light, 
there is generated a slight flow of 
current which is proportional to the 
intensity of illumination. This current 
passes through the ammeter, the needle 
moves along the foot-candle scale, thus 
giving a direct reading of the amount 
of illumination available. 


Colmonoy Electrode Holder 


Designed for general carbon-arc 
welding and cutting, the electrode 
holder announced by the Colmonoy, 
Inc., P. O. Box 977, Los Nietos, Cal., 
is furnished with adapters to fit 54-in., 
14-in. or 3¢-in. diameter carbon. It 
has a hollow fiber handle which slides 
back to cover water connections, a 
copper shield and a_ water-cooled 
aluminum head with brass _ piping 
through the handle to join the water 
connection with the head. 

The carbon is held in place by a 
long wedge. This holder derives its 
efficiency through the fact that the 
welder may stay close to the work, 
yet the holder remains cool. 
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ANOTHER SHIFT 


“More drawings, Al? What’s on 
your mind now?” asked Ed suspici- 
ously, as he dropped in at Al’s office 
on his way home from the big plant. 


“I’m figuring on rearranging the 
shop, Ed. While we may farm out 
some of our parts, even if you don’t 
approve, we can add to our capacity 
by shifting some of our machines.” 


Ed shook his head. “It costs money 
to move heavy machines, Al; and what 
about foundations?” 


“Of course, they'll have to be con- 
sidered, especially on heavy machines. 
But there are plenty that can be 
changed where foundations don’t 
count. I’m planning to take the 
benches away from alongside the wall 
and put in short benches running at 
right angles. It will give better light, 
and each man has his own bench.” 


“I've seen benches that way, and I 
don’t like them. They take up more 
room in the shop, and you don’t get as 
good light on the work.” 


“That’s where our opinions differ, 
Ed. I’ve just been in a good shop 
where they made the change and like 
it. Even the men who kicked find it’s 
better to have the light from the side 
than to have it smack in their faces.” 


“But some men will want it on the 
right and some on the left. What will 
you do about that?” objected Ed. 


“If it’s serious I'll put in double 
benches, with the men facing each 
other. Then we can shift the men to 
suit. One bench will be right and the 
other left,” 


“Anything else?” 


ry 


Yes, I'll put up the lathes next to 
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the benches because they handle more 
of our work than any other type of 
machine we have. And I'll put them 
so the men face the windows.” 


“That’s a hot one, Al. You change 
the benches so the men won't face the 
windows and the lathes so they will. 
Why not be consistent?” 


“It isn’t all my own idea. I've talked 
with men in other shops, and I've 
asked our own men about it. That’s 
what they prefer.” 


“But the light is in their eyes, Al.” 


“And they throw a shadow on the 
work if they have their back to the 








window. If we had more room I might 
run the lathes the same way as the 
benches.” 


“What about the heavy machines?” 


“I want to put them as near the re- 
ceiving end of the shop as possible to 
save all the handling I can. Every 
pound they take off the castings make 
them that much lighter to handle. I 
can’t give them all the best of light, 
but we can make up for it by good 
lighting from above. I’m going to have 
as few individual lamps as _ possible.” 


“What you need is a trip some place; 
then you can work off your restless- 
ness where it won't cost so much.” 


Is Al’s plan for rearrangement a good one? 
Or will it cost more than it’s worth? 


DISCUSSION 


A Fair Price 


Estimating the cost of jigs, fixtures 
and special machines and tools is not 
an easy task by any means. When, 
however, that work is entrusted to 
anyone who has not had the essen- 
tial practical shop experience that will 
enable him to foresee all the difficul- 
ties of manufacture, the result will be 
either a price too high to secure the 
order or too low to show a profit. 

Al’s statement that quotations vary 
by 25 per cent is a modest one, as it 
is not unusual to find quotations from 
concerns equally well equipped vary- 
ing by 50 per cent or even more. So 
long as there is a lack of uniformity 
in computing overhead, we shall con- 
tinue to receive quotations that leave 
us in doubt as to whether or not those 
quoting know their jobs. 

Toolmaking shops that are equipped 


with the latest type of jig boring 
machines and measuring devices will 
have higher overhead charges than 
will those not having such costly 
plants. At the same time, the latter 
may be able to quote more favorable 
prices for a good percentage of the 
work and give a satisfactory job. Dis- 
crimination should therefore be used 
when sending out inquiries, as it will 
help to avoid receiving quotations that 
vary somuch. —W. L. WaTernovuse, 

Bristol, England. 


The question as to what is a fair 
price depends primarily upon what is 
understood by the word “fair.” What 
appears to be fair to some persons may 
not appear so to others. Prices are 
now, almost without exception, fixed 
according to various and elusive opin- 
ions, and not according to any gen- 
erally acceptable rule or principle. 
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Hence, a war of attrition exists be- 
tween producers and consumers. A 
fair price should be an honest price, 
but as the meaning of honesty may be 
stretched, it is like using an elastic 
measure when a steel rule is required. 

There is, however, a natural prin- 
ciple for determining a fair and honest 
price which remains permanently fixed, 
whether or not the business world ac- 
cepts it, and that is that the total cost 
of human work is the limit for price. 
Many years ago in his Wealth of Na- 


tions, Adam Smith truly wrote that 
human labor is the source of all 
wealth. When the business world recog- 
nizes these important facts and adopts 
a practicable method for accurately 
measuring and equitably exchanging 
all forms of human work, then esti- 
mating and accounting will be simpli- 
fied and fair prices will become uni- 
versal—but a fair price invoives 
willingness of would-be purchasers to 
pay it. —L. Brown, 

Montreal, Canada. 
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Poor estimating may cause a price 
to be too high or too low. Allowances 
for overhead and profit frequently in- 
fluence estimates to a greater extent 
than do costs of material and direct 
labor. Family concerns frequently 
have to carry too many relatives who 
must receive respectable salaries in 
return for meager services. 

A concern without much work in 
hand may cut prices in order to keep 
going, while a busy concern will quote 
maximum prices without needing to 
worry if it loses the order. All these 
things are factors that cause quota- 
tions to vary considerably. 

One concern known to the writer 
will frequently underquote on small 
jobs, knowing that it can more than 
recover its losses on larger jobs from 
the same customers. 

In spite of Al’s remarks, much can 
be done to make fair prices by a man 
who can get maximum results from his 
staff and his plant. 

—Rosert HutcHeson, 
Kenton, Middlesex, England. 


Modernizing for Profit 


It looks to me as if Ed _ were 
allowing his dislike for New Deal 
policies to influence his business judg- 
ment. If he scrutinizes FHA require- 
ments in regard to collateral and pay- 
ment provisions, he will find that it 
is no paternalistic proposition. The 
fact that his banker indorses it should 
convince him of its soundness. Briefly, 
the sense of the measure lies in the 
effort to lessen the risk to the banker, 
who until recently has shown a 
marked reluctance to accommodate 
small business, particularly the small 
shop owner. 

In so far as the element of chance 
is concerned, the fact that Uncle Sam 
is back of the transaction should be 
sufficient guaranty that all concerned 
will get a square deal. Naturally, loan 
applicants will have certain questions 
to answer, but no more than the 
banker would ask, in regard to the 
soundness of the applicant. The fun- 
damental attributes of honesty and 
industry are, as always, paramount 
considerations in determining an ap- 
plicant’s fitness, and the business man 
with a good record has nothing to 
fear in approaching FHA authorities. 

Ed would be well advised to join 
his friend Al in an inventory of their 
more pressing needs in regard to 
equipment and apply for a loan for 
its purchase. By so doing they will 
help themselves to a share of the long 
awaited prosperity that seems defi- 
nitely on the way. 

—Rosert S. ALEXANDER. 
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TRADE 
PUBLICATIONS 


Arc Wexpinc Suppuies. A booklet 
illustrating and describing the latest 
developments in arc welding electrodes 
and accessories is announced by the 
Lincoln Electric Co., Cleveland, Ohio. 
This booklet is virtually a condensed 
manual on arc welding. 


Bearines. The Fafnir Bearing Co., 
New Britain, Conn., in its pamphlet 
“Bearings in the Making,” gives a pic- 
torial presentation of the major steps 
in the production of bearings. 


Cuuckine Macuines. A folder is- 
sued by the Goss & DeLeeuw Machine 
Co., New Britain, Conn., presents its 
work-rotating automatic chucking ma- 
chine. Close-ups of the working mech- 
anism shew details of construction. 


Dieneap AND THreapING MACHINES. 
The Geometric Tool Co., New Haven, 
Conn., has recently issued bulletins 
describing its combination diehead, 
Style TR and Style TH, using tangent 
or circular chasers, Style EJ2 diehead, 
a small solid-adjustable diehead in- 
tended for use with solid dies of the 
round, button and other types, and 
the No. 12 threading machine. 


Dupuicators. In a 20-page catalog, 
Form 1319-A, the George Gorton Ma- 
chine Co., Racine, Wis., discusses its 
line of duplicating machines. Illustra- 
tions show various types of jobs that 
may be done on these machines. 


Exectrric Toots. The Independent 
Pneumatic Tool Co., 260 South Jef- 
ferson St., Chicago, Ill., has issued 
catalog No. $2, which illustrates and 
presents specifications on the entire 
Thor line of universal electric tools. 

Gear Generators. “Farrel-Sykes 
Gear Generators” is the title of a book 
recently published by Farrell-Birming- 
ham Co., Inc., 344 Vulcan St., Buffalo, 
N. Y. It deals with the theory of gear 
generation, and also explains the de- 
sign and construction of the Sykes 
machines, their set-up and operation. 
It is essentially a condensed treatise 
on gear manufacture. 

Gear Curtinc, Finisnine & Test- 
inG Equipment. A 64-page catalog, 
published by the Fellows Gear 
Shaper Co., Springfield, Vt., presents 
its complete line of gear cutting, finish- 
ing and testing equipment and tools. 


Grinpinc Macuines. The Diamond 
Machine Co., 9 Codding St., Provi- 
dence, R. I., has published two bulle- 
tins describing its “Knee Action” 
grinder and Type G 4 surface grinder, 
respectively. 


Heat-Treatinc Furnaces. Electric 
furnaces, both pot and through type, 
as manufactured by Harold E. Trent 
Co., 618-640 North 54th St., Philadel- 
phia, Pa., are presented in the com- 
pany’s leaflet TE 20. 

Muuuine Macuine. The electrically 
controlled No. 12 plain milling machine 
is described in a circular recently pub- 
lished by the Brown & Sharpe Mfg. 
Co., Providence, R. I. 


Mune Pianer. The construction 


and operation of the Gray milling 
planer is described in a catalog re- 
cently published by the G. A. Gray 
Co., Cincinnati, Ohio. It explains how 
the various operations of planing, 
milling, boring and drilling may be 
performed on this machine. 


Rapiat Drain. The American Tool 
Works Co., Cincinnati, Ohio, has pub- 
lished Bulletin No. 303 presenting its 
“American” 12-speed “Hole Wizard” 
radial drill. It is well illustrated with 
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line drawings and photographs of the 
various units. 

Rapiat Driy. The Carlton Machine 
Tool Co., Cincinnati, Ohio, presents its 
line of all ball-bearing radial drills in a 
new circular. Special features are de- 
scribed and illustrated. 

Rapiat Dritis. Circular R-21 put 
out by the Cincinnati Bickford Tool 
Co., Cincinnati, Ohio, describes the 
company’s all-geared, high-speed “Su- 
per-Service” radials. 


Screw Macuine. The new Foster 
Screw Machine, No. 1 is illustrated and 
described in detail in a folder put out 
by the Foster Machine Co., Elkhart, 
Ind. 

Screw Macurines. Four-spindle au- 
tomatic screw machines manufactured 
by Greenlee Bros. & Co., Rockford, 
Ill., are presented in a 15-page bulle- 
tin recently published. 

SMALL Toots. In Small Tools Cata- 
log No. 32, the Brown & Sharpe Mfg. 





i ericals MU) || ee @elte ait 
are OAKITE customers! 


TRACE MARM REG 


*6 out of 12 makers 
of aluminum stamp- 
ings rated AAAA 
in Thomas’ Regis- 
ter, use Oakite ma- 
terials. 


v.s a 


SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 


34 








Co., Providence, R. L., lists its complete 
line of small precision measuring tools, 
milling cutters, hobs, arbors and mis- 
cellaneous shop equipment. 

Sprnpte Desien. S. K. F. Indus- 
tries, Inc., Philadelphia, Pa., has pub- 
lished a catalog presenting various new 
spindle designs, incorporating various 
bearing installations. 

Stus Reamers AND Drte-SinkinG 
Currers. Pratt & Whitney Co., Hart- 
ford, Conn., announces two new circu- 
lars illustrating and describing, first, 
Pratt & Whitney die-sinking cutters; 
second, Pratt & Whitney stub screw 
machine reamers. The circulars are 
known as No. 415 and 416, respec- 
tively, and contain specifications and 
price lists. The company’s Bulletin 
417 presents its 10-in. tilting rotary 
table for the P. & W. No. 1A jig 
borer. 

Surrace Grinper. A folder put out 
by the Brown & Sharpe Mfg. Co., 
Providence, R. I., introduces its No. 5 
surface grinding machine. 

Tureapinc Equipment. The Geo- 
metric Tool Co., New Haven, Conn., 
has issued three bulletins presenting 
its No. 12 threading machine, No. 10 
chaser grinder, and Style DJ solid ad- 
justable diehead, respectively. 

Toot Grinver. Thomas Prosser & 
Son, 15 Gold St., New York, N. Y., 
have published a circular describing 
the Prosser-Widia cemented carbide 
tool grinders. 

VaRIABLE-SpeeD Units. The New 
Departure Manufacturing Co., Bristol, 
Conn., has published a catalog on its 
variable-speed “Transitorq.” Line draw- 
ings and photographs of the dissembled 
units show details of construction. 

V-Betts. The Manhattan Rubber 
Manufacturing Division of Raybestos- 
Manhattan, Inc., Passaic, N. J., has 
issued a bulletin No. 6840 describing 
and explaining the details of construc- 
tion of Condor V-Belts. 

WeLpers AND Accessories. The 24- 
page bulletin published by the Har- 
nischfeger Corp., Milwaukee, Wis., 
covers the complete line of P&H-Han- 
sen arc welders, from 50 to 800 am- 
pere units as well as welding fixtures 
and accessories. The bulletin is known 
as HW-4, “Weld it Well.” 

Zinc-ALLoy Die-Castines. The New 
Jersey Zinc Sales Co., 160 Front St., 
New York, N. Y., has recently re- 
leased two booklets, “A Visual Report 
of Progress,” and “Zamak Alloys for 
Zine Alloy Die Castings.” The first is 
a photographic review of die-casting 
progress. The story of the develop- 
ment of the “Zamak” alloys is told 
in technical form in the second booklet. 
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